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THE RISK OF THROMBOCYTOPENIA AND NEUROPATHY AFTER BORTEZOMIB
THERAPY DEPENDS ON THE BASELINE PLATELET COUNTS AND PREVIOUS NEUROPATHY
RESULTS OF CZECH MYELOMA GROUP

L.S. Spicka
General Fac. Hosp. Prague, Prague, Czech Republic

Thrombocytopenia and neuropathy are the most frequent and serious
complications of bortezomib therapy. However, previous data suggest-
ed that the risk of these adverse events depends on the baseline involve-
ment associated mostly with previous therapy. Bortezomib as monother-
apy was given to 82 consecutive patients with refractory/relapsed mul-
tiple myeloma in 5 centers in Czech republic. Thrombocytopenia and
neuropathy were, of course, the most frequent complications, observed
in 65,9% and 52,4% of patients, respectively. In 63 patients baseline
platelet counts were within normal range, in 38 of them thrombocy-
topenia developed during the course of therapy. Nineteen patients had
mild thrombocytopenia before the start of bortezomib treatment. The
risk of thrombocytopenia was 60,3% (grade 3/4 thrombocytopenia
30,2%) in patients with normal baseline values and 84,2% (gr. 3/4
63,2%) in patients with previous abnormality. Similar relationship was
observed in the case of neuropathy. The risk of neuropathy was 45,2 %
in patients without any signs of neurological involvement before the
start of therapy compared with 75% risk in the patients with grade 1 of
any type of neuropathy in the history. Grade 3/4 neuropathy occurred
in1,6% of patients in the first group and in 25% in the second one. Con-
clusions. Thrombocytopenia and, especially, neuropathy could lead to
dose adjustment and/or premature termination of bortezomib therapy
in myeloma patients. The association between the risk of these compli-
cations and the baseline involvement supports the statement that it
would be advantageous to start treatment with bortezomib earlier in the
course of disease.
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BORTEZOMIB (VELCADE) IN COMBINATION WITH LIPOSOMAL DOXORUBICIN (DOXIL)
AND THALIDOMIDE 1S AN ACTIVE SALVAGE REGIMEN IN PATIENTS WITH RELAPSE OR
REFACTORY MULTIPLE MYELOMA: FINAL RESULTS OF A PHASE 11 STUDY

S. Padmanabhan, K. Miller, L. Musiel, Z. Bernstein, M. Czuczman,
J. Yu, A. Chanan-Khan

Roswell Park Cancer Institute, Buffalo, NY, USA

Background. Tumor microenvironment (ME) plays an important role in
MM. Tt is associated with disease progression, metastasis, and resist-
ance to therapy. Therefore, targeting the ME and the tumor cell simul-
taneously may be an effective way to overcome resistance in pts with
rel/ref MM. Aims. Orlowski et al. reported improved anti-tumor respons-
es when bortezomib (V) was combined with doxil (D) in pts with hema-
tologic malignancies. We investigated clinically, this approach i.e., target-
ing the MM cell as well as its ME, using a combination of V, D and low-
dose thalidomide (T) as salvage therapy for pts with rel/ref MM. Here
we report the final results of this phase II study. Methods. All pts with
rel/ret disease were eligible for this study. V was given at 1.83mg/m’
(D1,4,15,18) and D at 20mg/m* (D1,15) every 4 weeks with daily T (200
mg) for 4-6 cycles. SWOG criterion was used to assess response. Low-
dose coumadin (1-2 mg po qd) was used for prevention of venous throm-
boembolism (VTE). Results. Twenty three pts (9M, 14F; median age -58
, range 43-80 yrs; 21MM, 2 WM) have been enrolled to date. All pts had
Stage III disease, median b2M was 3.8 and median number of prior ther-
apies were 3 (range 1-7). Prior therapies included stem cell
transplant(SCT) in (41%), T (41%), adriamycin(A) (65 %) steroids (82 %)
and velcade (12%). 74% had refractory disease. Seventeen pts have com-
pleted at least 1 cyc and are available for toxicity and response evalua-
tion. One pt died of sepsis prior to completing 1 cyc and 1 pt with PR
was taken off study for non-compliance after 1 cyc. ORR was with
65%(CR+PR) with 23% CR all of whom were IFE negative. Toxicity: 2
pts developed Gr. I plantar-palmar erythrodysthesia (PPE) and 1 had Gr.
IIT cellulitis. No VTE was noted. No significant non-hematologic Gr.
III/IV toxicity were seen. Despite prior exposure to anthracycle, we did
not noted any cardiotoxicity with D. Conclusions. Pt with rel/ref MM
usually have aggressive disease with paucity of effective regimens. VDT
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is a highly active salvage regimen that demosntrates high response rates
including CR and acceptable toxicity in patients with relapsed/refracto-
ry multiple myeloma.Responses were noted despite prior failure of
steroids, T ,A and even V. VIE does not appear to be a problem with this
low dose coumadin prophylaxis. Final results of this phase II study will
be presented at the annual EHA meeting.

0753

FLOW CYTOMETRIC IMMUNOPHENOTYPIC ANALYSIS OF 25 CASES OF PLASMA CELL
LEUKEMIA

M. Kraj, R. Poglod, J. Kopec-Szlezak, K. Owczarska
Institute of Haematology and Blood Trans, WARSAW, Poland

The aim of the study was to determine expression of adhesion mol-
ecules CD11a (LFA-y), CD18 (LFA-1y), CD11b, CD29, CD49d, CD44
(H-CAM), CD54 (ICAM-1), CD56 (N-CAM) and CD117 (c-kit) on
peripheral blood (PB) and bone marrow (BM) lymphoid cells in 25 plas-
ma cell leukemia patients (PCL), at diagnosis and in the control group of
10 healthy subjects. Inmunophenotyping was performed on freshly col-
lected blood and bone marrow samples by means of flow cytometry.
Plasma cells were identified as showing high-density expression of CD38
and CD138 (syndecan-1). Results. of analysis were presented both as rel-
ative and absolute (omitted in abstract) values of numbers of cells with
antigen expression and as relative fluorescence indices (RFIs) of studied
antigens. Statistical analysis was performed using Wilcoxon’s test. All
below presented differences are statistically significant. The study
revealed in PCL patients a significantly higher relative and absolute num-
ber of CD54+ cells (in brackets: means+SD of PCL pts vs control) both
in BM (63+29% vs 13+5%) and PB (49+25% vs 8+3%) as well as that
of CD38+ cells both in BM (84+12% vs 54+11%) and PB (74+11% vs
52+7%). In turn, PCL patients showed a decreased relative number of
BM: CD11a+cells (40+28% vs 73+10%), CD18+cells (47+25% vs
88+7%), CD1la+CD18+cells (42+27% vs 72+10%), CD44+cells
(71£26% vs 93+4%), CD11b+cells (17+£12% vs 35+10%) and PB:
CD11a+cells (58+28% vs 96+3%), CD18+cells (58+29% vs 99+0,2%),
CD11a+CD18+cells (68+29% vs 96+3%), CD44+cells (86+15% vs
98+0,9%). In BM of PCL patients compared with the control there were
found decreased RFIs of CD18 (15,0+1,3 vs 16,6+0,7) and CD29 (8,6+1,4
vs 10,4+0,8) and increased RFIs of CD54 (16,9+2,5 vs 13,0+0,5) and
CD11a (18,4+1,5 vs 14,7+0,9). In PB of PCL patients RFIs of CD29
(10,4+1,2) was lower than this in control (11,6+0,9) while RFIs of CD38
(16,9+3,0 vs 14,8+1,3), CD54 (16,1+2,8 vs 12,3 +0,3), CD11a (20,4+1,8
vs 18,3+0,8) were higher. BM leukemic cells with strong CD38 expres-
sion and CD138 expression showed antigen coexpression in following
number of cases: CD54 in 16/19 (82% tested), CD29 in 12/12 (100%),
CD49d in 9/9 (100%), CD44 in 9/11 (82%), CD11a in 3/20 (15%),
CD11b in 3/12 (25%), CD18 in 2/17 (11%), CD56 in 13/23 (56%),
CD117 in 5/13 (38%) and CD19 in 0/13 (0%) tested cases. PB leukemic
cells showed coexpression of CD54 in 17/19 (89%), CD29 in 12/13
(92%), CD49d in 11/11 (100%) CD44 in 9/10 (90%), CD11a in 9/20
(45%), CD11b in 8/12 (66%), CD18 in 11/17 (64%), CD56 in 13/22
(69%), CD117 in 5/13 (36%), CD19 in 0/16 (0%) of tested cases. Con-
clusions. Inmunophenotype of leukemic plasma cells characterizes main-
ly increased expression of CD38, CD54 and CD138 also expression of
CD29, CD49d, CD44 and disturbed expression of CD18, CD11a and
CD11b. In one half cases tumor cells show expression of CD56 and
CD117.
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INORGANIC POLYPHOSPHATE IS PRESENT AND INDUCES APOPTOSIS
SPECIFICALLY IN HUMAN PLASMA CELLS

A.Ruiz,' L. Hernandez-Ruiz,' I. Gonzlez-Garca,' C. Castro,” J.A. Brieva'

'Hospital U. Puerta del Mart, Cadiz, Spain; *Universidad de Cadiz, Cadiz,
Spain

Baclkgrounds. Inorganic polyphosphate (polyP), a ubiquitous phosphate
polymer with ATP-like bonds, participates in a variety of functions
including blood coagulation and cell proliferation. Recently, we have
reported that human platelets have massive quantities of polyP accumu-
lated in dense acidic granules known as acidocalcisomes, in a similar
way to that occurring in unicellular microorganisms (Ruiz et al. | Biol
Chem 2004: 279:44250). Aims. We have investigated here the presence of
polyP in human plasma cells (PC), responsible for the production and
maintenance of antibodies in response to antigens. We also study the
effects of extracellular polyP in the biology of the human PC. Methods We
measured levels of polyP in the U266 and IM9 myeloma cell lines by a
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specific enzymatic assay. The localization of polyP in the myeloma cell
lines was determined by confocal microscopy. The U266 myeloma cell
line was used to study whether extracellular polyP affects Ig secretion
and survival. Different human cell lines were used to test the specifici-
ty of polyP in viability. We analyzed Ig secretion of PC form Bone Mar-
row and Peripheral Blood after polyP addition. A conventional tetanus
toxoid booster immunization was used to increase PC proportion in
order to examine the apoptotic effects of polyP. Ig secretion and Apop-
tosis was determined by ELISA and FACS respectively. Results. Micro-
molar levels of polyP that is present principally as polymers of 75 phos-
phate units have been found in the U266 and IM9 myeloma cell lines.
PolyP is accumulated in intracellular vacuoles similar to the previously
reported platelet dense granules and acidocalcisomes of the unicellular
eukaryotes. Addition of polyP to human PC produces an unexpected
inhibition of Ig secretion and a stimulation of apoptosis. PolyP generates
apoptosis specifically in PC, myeloma (malignant PC) cell lines, and B
lymphoid cell lines. Normal B cells, T cells, total blood mononuclear
cells, and non-lymphoid cell lines are not affected by polyP. In U266
myeloma cell line, polyP induces the externalization of phosphatidylser-
ine, the activation of caspase-3, and the arrest of the cell cycle. Protec-
tive effects of IL-6 do not overcome the polyP-induced apoptosis. Su#m-
mary/conclusions. Taken together, our results and suggest for the first time
the relevance of polyP for the humoral immune response and open
prospects for polyP as a novel therapy for myeloma.

0755

METHYLATION STATUS OF THE P57KIP2 GENE IN PATIENTS WITH PLASMA CELL
DYSCRASIAS

E. Hatzimichael,' A. Dasoula,” A. Makis," M. Syrrou,” K. Bourantas'

'Haematology Clinic, Ioannina, Greece; *Laboratory of General Biology, loan-
nina, Greece

Background. Oncogenesis is related to cell cycle deregulation. Aberrant
DNA methylation, leading to silencing of regulatory genes, has emerged
as one of the most frequent molecular changes in haematological malig-
nancies. The p57KIP2 is a tumor suppressor gene that belongs to the
CIP/KIP family of cyclin dependent kinase inhibitors that negatively
regulate cell cycle progression. Aim. We have studied the methylation
status of the promoter region of p57KIP2 gene in patients with multiple
myeloma (MM) and Waldenstrém’s macroglobulinemia (WM) in order
to correlate the methylation pattern with the disease’s phenotype.
Patients and Methods. We have studied bone marrow and paired periph-
eral blood samples from 12 consecutive MM patients (9 male, 3 female,
age range 50-83, median 59) and 2 consecutive WM patients (1 male and
1 female, age 75 and 47 years).

Figure 1. Localization of polyP on U266 and IM9 cells.

Samples from 9/12 MM patients and 2/2 WM patients were taken at
diagnosis whereas the remaining 3/12 samples were taken during the
course of the disease. Genomic DNA was extracted using standard pro-
tocols (Quiamp DNA mini kit). After bisulfite treatment procedure the
DNA was PCR amplified with primers specific for the methylated and
the unmethylated alleles of the gene. The PCR products were separat-
ed on 2% agarose gel. Bone marrow DNA from healthy donors served
as negative control. We have also used human male genomic DNA uni-
versally methylated for all genes (Intergen Company, Purchase, NY) as
positive control. Results. Two patients had stage IA disease and did not
receive any treatment, five MM patients had stage IIA or more advanced
disease and started on VAD chemotherapy, two patients were started on
oral melphalan and methylprednisolone, one patient was on plateau,
and two patients had progressive disease after having received VAD and
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were started on bortezomib therapy. One patient with WM was start-
ed on cyclophosphamide, dexamethasone and rituximab and the other
patient did not receive any treatment. Classical cytogentic analysis was
available on 5/12 MM and 1/2 WM patients and the karyotype was
reported as normal. All patient samples showed no band corresponding
to the methylated allele of the p57KIP2 gene. The band corresponding
to the unmethylated allele was clearly visible in all samples. Conclusion.
To our knowledge this is the first report on p57KIP2 methylation status
in patients with plasma cell dyscrasias. Our data show that methylation
of p57KIP2 gene is not a frequent event in the patients studied. Further
studies are needed to confirm the above results.
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EVALUATION OF THE RELATION BETWEEN ANGIOGENIC CYTOKINES, SELECTED
BIOLOGICAL PARAMETERS AND PROGNOSTIC FACTORS IN MULTIPLE MYELOMA

V.S. Scudla,' T.P. Pika,' M.B. Budikova,” M.O. Ordeltova,’
J.M. Minarik,' M.Z. Zemanova,' ].B. Bacovsky,' K.S. Srovnalik*

¥ Department of Internal Medicine, Olomouc, Czech Republic; *Department of
Nuclear Medicine, Czech Republic; *Department of Clinical Immunology, Olo-
mouc, Czech Republic; *Department of Haematology, Vsetin, Czech Republic

Background. Multiple myeloma is an unusually heterogenous disease
with individually different course, response to therapy and prognosis.
Up-to-date diagnostic and stratification systems have, however, an
important limitation in their insufficient absorption of those parameters,
that express intrinsic biological properties of myeloma cells and the
microenvironment of the bone marrow. The aim of this study was to
evaluate the relation of 10 biological parameters to 6 substantial prog-
nostic factors in multiple myeloma. Methods. The analysed group con-
sisted of 66 persons evaluated at the time of diagnosis, before the start
of chemotherapy. For the assessment of serum levels of examinated
molecules were used following Methods. REA, RIA, ELISA and the tech-
nique of sandwich enzymatic immunoassay, for the assessment of pro-
liferative and apoptotic properties were used propidium iodide (PC-PI)
and annexin V (PC-Al) indices evaluated with the help of flow-cytom-
etry. Statistical analysis was carried out using Pearson and Spearman
test and/or using U-test according to Mann-Whitney. Results. High
occurence of abnormal serum level of evaluated parameter was found
in the case of S-B-2-microglobulin (95,5 %), S-thymidinekinase (57,5 %),
S-sVCAM-1 (78,5%), S-ICTP (87,0%), S-soluble osteoprotegerin (sOPG
76,5%) , S-sSyndecan-1 (56,5 %) and low index of apoptosis of plasma
cells (PC-Al, 78%). Correlation analysis (Pearson test) revealed a mutu-
al relationship between serum levels of B-2-microglobulin to sVCAM-1
(r=0,39, p=0,002), SICAM-1 (r=0,33, p=0,011), sOPG (r=0,53, p=0,001),
sHGF (r=0,34, p=0,006), sSyndecan-1 (r=0,38, p=0,003) and sFas (r=0,42,
p=0,001); of S-albumin to sVCAM-1 (r=-0,29, p=0,036), ICTP (r=-0,33,
p=0,016), sOPG (r=-0,63, p=0,000), sHGF (r=-0,39, p=0,003) and sSyn-
decan-1 (r=-0,29, p=0,042; of S-thymidinekinase to sSyndecan-1 (r=0,46,
»=0,000) and sFas (r=0,29, »=0,019). In neither of the cases was found
the relation of PINP and VEGF to any of the evaluated prognostic fac-
tors. There was no relation found between any of the analysed param-
eters and PC-PI or PC-AL With the use of U-test there was found a rela-
tionship of serum levels of sIL-6R (< > 100IU/]) to B-2-microglobulin
(»=0,001), albumin (p=0,002) and to PC-PI (p=0,046). Conclusion: The
above study established the possibility to enrich the traditional algo-
rithms used in clinical practice for individual characteristics of MM with
the parameters sOPG, sHGEF, sSyndecan-1 and sFas.

Founded by MSM 6198959205.
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COMPARISON OF SERUM LEVELS OF BIOLOGICAL PARAMETERS IN MONOCLONAL
GAMMOPATHY OF UNDETERMINED SIGNIFICANCE AND MULTIPLE MYELOMA

V.S. Scudla,' T.P. Pika,' M.B. Budikova,’ J. M. Minarik,’
M.Z. Zemanova,' ].B. Bacovsky,' V.H. Heinzova*

¥ Department of Internal Medicine, Olomouc, Czech Republic: *Department of
Nuclear Medicine, Olomouc, Czech Republic; *Department of Haematology,
Opava, Czech Republic

Background. The presented work is focused upon the evaluation of
the differences between serum levels of selected biological parameters
in monoclonal gammopathy of undetermined significance (MGUS) and
multiple myeloma (MM), especially from the point of view of their
potential benefit for clinical practice. Methods. Analysed group of 96
patients (30 patients with MGUS and 66 patients with MM) was
assessed at the time of diagnosis before the start of therapy. For the



evaluation of serum levels of analysed parameters were used following
Methods. radioenzymatic assay (thymidinekinase), radioimmunoanaly-
sis (B-2-microglobulin, ICTP, PINP), method of enzymoimmunoassay
(sIL-6R, sVCAM-1, sSICAM-1, sOPG and sSRANKL) and the technique of
quantitative sandwich enzymatic immunoassay (sHGE sVEGE bFGE
syndecan-1/CD138 and sFas). Statistical analysis was carried out using
Pearson’s and Fischer’s test, X-* test and nonparametric U test according
to Mann-Whitney (p<0,05). Results. Statistically significant differences
were found out between MGUS and MM in case of comparison of
serum levels of sIL-6R (p=0,02), ICTP (p=0,001), sHGF (»=0,001) and
syndecan-1/CD138 (p=0,001), whereas in case of sVCAM-1, SICAM-1,
PINE, sOPG, sVEGF and sFAS there were no statistically significant dif-
ferences. Within the analysis of the frequency of the occurence of abnor-
mal values in the MM and MGUS group there were significant differ-
ences not only in the case of standard parameters such as B-2-microglob-
ulin, thymidinekinase creatinine and albumin, but also in the case of
sIL-6R, ICTE, sHGE, and syndecan-1, however not in the case of compar-
ison of the values of sVCAM-1, sICAM-1, PINP, sOPG, sVEGE and sFas.
Measurement of serum levels of SRANKL and soluble form of bFGF was
of no avail due to very low values of these parameters. Conclusion: The
analysis of the 10 parameters, that are altogether very close related to the
biological properties of clonal plasma cells or to the changes of bone
marrow microenvironment revealed from the point of the contribution
for the differentiation of MGUS from MM, that the only purposeful
parameters were only the serum levels of sIL-6R, ICTP, sHGF and syn-
decan-1 (sCD138), i.e. the parameters with certified significance for the
MM prognosis evaluation.
Founded by MSM 6198959205.
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RELATIONSHIP OF SERUM FREE LIGHT CHAIN LEVELS TO DEGREE OF MULTIPLE
MYELOMA PROGESSION

T.P. Pika, V.S. Scudla, ].M. Minarik
*td Department of Internal Medicine, Olomouc, Czech Republic

Backround: Multiple myeloma is a malignant disease characterised by
clonal proliferation and accumulation of neoplastically transformed B-
line elements, producing monoclonal immunoglobulin (MIG) demostra-
ble in serum and/or urine. Plasma cells also produce free light chains
(FLC) x and A, that are not fixed in MIG molecule. Aim of the study was
a comparison of serum FLC levels and /A (k/A) between stages of Durie’
Salmon (D-S), International Prognostic Index (IPI) and South West Oncol-
ogy Group (SWOG) staging systems. Methods. Prospective study includ-
ed 147 patients with multiple myeloma, examined during one year peri-
od. Serum FLC levels were assesed using FREELITE Immunotech system,
values of B2-microglobulin were obtained by RIA. Mann - Whitney’s U-
test was used for statistic evaluation. Results. Abnormal values of serum
FLC and «/A ratio were assesed in 79% and 81%, x secretion was pre-
sented in 67 %, A in 33%. Comparing with each stage of D-S staging sys-
tem, statistically different levels of dominant chain (»=0,003) and x/A
ratio (p=0,005) were found between stages Il and IIl in A group only. Dif-
ferences in values between other stages were not signiticant. Compar-
ing substage A and B (serum creatinine over 177 umol/L), significant dif-
ferences were found in levels of dominant and alternative chain in x
group (p=0,047 and p=0,014) and also in A group (p=0,007 and p=0,046),
but there was no significant difference between «/A ratio values. Using
IPI staging system, significantly different levels of dominant kappa chain
were found in k group between stages I and II (v=0,029), between stages
I and III in values of ¥ chain (¢=0,029) and k/A ratio (p=0,04). In lambda
group were also found differences in A dominant chain and k/A ratios
between stages I and II (»=0,01 and p=0,011) and also between stages I
and III (»=0,0001 and p=0,0013). Differences of FLC values between
stages Il and III in both groups were not significant. In case of SWOG
staging system, in K group, differences in levels of dominant chain
between stages I and II (p=0,038) and I and III+IV (p=0,035) were ass-
esed. In A group were found different values of dominant chain lambda
and &/A ratio between stages I and II (p=0,029 and p=0,042) and also
between I and III+IV (»=0,002 and p=0,004). Between stages Il and III+IV
was found a difference in dominant chain in lambda group only
(p=0,047). Conclusions. Disease progession degree evaluated using
dynamic indicators - serum albumine and B2-microglobuline (IPI and
SWOG system), correlate with serum FLC levels more expresively, than
traditional Durie-Salmon staging system. Serum FLC levels depend on
kidney function, but /A ratio values are not affected by impaired renal
function.
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VEGF EXPRESSION AND MICROVESSEL DENSITY IN PATIENTS WITH MULTIPLE
MYELOMA: CLINICAL AND PROGNOSTIC SIGNIFICANCE

O. Markovic,' D. Marisavljevic,” V. Cemerikic,® M. Perunicic,?
M. Bakrac,® A. Vidovic,® . Elezovic,® M. Colovic®

'Medical Training Center ‘Bezanijska Kosa, Belgrade, Setbia and Montenegro;
*Medical Training Center ‘Bezanijska Kosa, Belgrade, Serbia and Montenegro;
*Institute of Hematology, KCS, Belgrade, Serbia and Montenegro

Baclkground. Angiogenesis or new vessel formation is an essential com-
ponent in the growth and progression of solid malignancy. However,
conflicting data are reported on clinical significance of VEGF deregula-
tion and microvessel density (MVD) in multiple myeloma (MM). Aim:
The purpose of the study was to evaluate the incidence of VEGF expres-
sion and grade of MVD, and to correlate these findings with pathohis-
tological and clinical features of newly diagnosed myeloma patients.
Patients and methods. We analyzed bone marrow biopsy specimens
obtained from 59 patients with MM. The clinical staging was done
according to the Durie and Salmon classification (four patients had dis-
ease stage I, 15 patients stage Il and 39 patients stage III). Expression of
VEGF and MVD were analyzed using standard imunohistochemical
analysis of B5-fixed and routinely processed, paraffin-embedded bone
marrow specimens with antibodies against VEGF and CD34, respec-
tively. MVD was estimated by counting number of microvessels in three
hot spots at magnification x400, according to the method of Weidner et
al. VEGF imunoreactivity was estimated on the basis of intensity and
percentage of positive plasma cells. Results. VEGF was expressed in 47
out of 59 (79.66%) specimens. No statistical correlation could be found
between VEGF overexpression and age, clinical stage, degree of osteolyt-
ic lesions, types of monoclonal protein, hemoglobin concentration,
platelet count, serum concentration of creatinin, calcium and albumins,
the extent of bone marrow infiltration, histological grade and prolifera-
tive activity (measured with Ki-67 immunoreactivity). In addition, no sig-
nificant difference regarding overall survival was found between VEGE
positive and VEGF negative cases (29 months vs. 34 months, v=0.8).
Median MVD was 15 (range: 1-89). We found significant correlation
between MVD and histological grade, the extent of bone marrow infil-
tration and proliferative activity. Although MVD showed prognostic
impact on overall survival in univariante analysis (»=0.009), multivariate
analysis identified only age, hemoglobin concentration and proliferative
activity as independent prognostic factors. Conclusions. The upregulated
VEGF is seen in plasma cells in the majority of myeloma cases. Howev-
er, the relationship between this finding and pathogenesis of the dis-
ease still remains to be established. The microvessel density can predict
poor survival in myeloma and be helpful in choosing optimal therapeu-
tic modality in every individual patient.
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CLONOGENIC CAPACITY OF BONE MARROW CELLS IN PATIENTS WITH MULTIPLE
MYELOMA. THE INFLUENCE OF ARSENIC TRIOXIDE AND BORTEZOMIB ON THE
PROLIFERATION OF CFU-F AND CFU-GM

W.K. Knopinska-Posluszny,1 M.T. Taszner,2 A.H. Hellmann2

'Medical University School Laboratory Diag, Gdansk, Poland; *Dept. of Haema-
tology, Gdansk, Poland

Arsenic trioxide (As:0s) and bortezomib were tested as therapeutic
agents for a variety of malignancies. The aim of our study was to inves-
tigate in vitro effects of As:Os and bortezomib on clonogenic capacity of
haematopoietic and mesenchymal progenitor cells in patients, with new-
ly diagnosed multiple myeloma and patients with multiple myeloma
resistant to standard chemotherapy. Materials and methods. Bone mar-
row samples were obtained from 24 patients with multiple myeloma:
10 before treatment and 14 patients resistant to standard chemothera-
py, 11 females and 13 males, 16 with IgG, 6 with IgA, 1 with IgD, 1 with
BJ myeloma. Mononuclear cells (MNC) were cultured without As203
or bortezomib and with As:20s at a concentration of 0,2 mmol/l. and
bortezomib at a concentration of 10 and 20 ng/mL. MNC were plated
in a standardized methylcellulose medium (MethoCult 4434, StemCell
Technologies) and MesenCult (StemCell Technologies). Colony forma-
tion of haematopoietic progenitors (CFU-GM and BFU-E) and mes-
enchymal progenitor cells (CFU-F) based on morphology of the colonies
were assessed on day 14 of cultures. CFU-GM, BFU-E and CFU-F
expressed as the percentage of decrease versus control and the mean
and standard deviation (SD) of colony inhibition for each concentration
of As:0s or bortezomib were calculated across all samples. Results. In all
patients with resistant myeloma and 2/3 of newly diagnosed patients we
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observed an increased number of mesenchymal progenitors in cultures.
As20s and bortezomib caused reduction of CFU-GM and BFU-E forma-
tion after 14 days of incubation to 1% and 0,5% of control values respec-
tively. Formation of CFU-F was completely inhibited by As:Os and
bortezomib. Conclusions. Our data clearly demonstrate that in in vitro
conditions exposure to As:0s or bortazomib even in low concentration
is able to induce growth inhibition of haematopoietic progenitor cells in
patients with rnultiFle myeloma. Especially As:Os and bortezomib
inhibits completely formation of mesenchymal progenitor cells in this
group of patients. A combination of direct toxicity against leukemic cells
with proapoptotic activity of bortezomib or As:Os may be the optimal
characteristic of a successful antimyeloma agent in particular in patients
with increased number of CFU-F before treatment.
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CHARACTERIZATION OF THE PLASMA CELLS OF MULTIPLE MYELOMA BY SERIAL
ANALYSIS OF GENE EXPRESSION

M. Ortega, A. Cunha, D. Albuquerque, A. Duarte, C. De Souza,
I. Lorand-Metze, E Costa, C. Lima

State University of Campinas, Campinas, Brazil

Backgrounds. In the last years, several large-scale gene expression stud-
ies with array based hybridisation have been performed in multiple
myeloma (MM) and many genes compromised with the disease have
been identified. However, the molecular mechanisms involved in the
disease are still not completely elucidated. More recently, the serial
analysis of gene expression (SAGE) method has allowed the global
analysis of genes expressed in a determined cell or tissue. However, to
the best of our knowledge, no consistent studies in plasma cells of MM
have already been performed using the SAGE method. Aim. The aim of
this study was to characterize the plasma cells of MM by SAGE. Meth-
ods. Purified normal plasma cells (PNPC) differentiated from bone mar-
row B cells of a healthy individual and purified neoplasic plasma cells
from a newly diagnosed MM patient were obtained by magnetic sort-
ing in a column, using the CD-138 antibody Macs microbeads (MACS,
Miltenyi Biotec, Germany). Both SAGE libraries, PNPC and MM, were
obtained using the I-SAGE Kit (Invitrogen, Life Technologies, USA), in
accord with the manufacturer procedures. The expression of a group of
genes arbitrarily selected were further investigated by quantitative poly-
merase chain reaction real-time (GQRT-PCR) in the sample of SAGE MM
and in other samples of MM patients, in comparison with SAGE PNPC
sample, with the purpose of verify the reliability of the results obtained
by SAGE. The functional classification of genes was performed accord-
ing to the Gene Ontology Consortium. Results. We generated, after
automatic sequencing, a total of 84.965 tags from the MM plasma cells
and 77.080 tags from the normal plasma cells, representing 24.601 and
25.527 unique tags, respectively. In the comparison of both profiles, 476
differentially expressed transcripts were identified (»<0.01; fold 5).
Approximately 70% of the unique tags from both profiles were known
genes or annotated sequences, and 30% corresponded to tags that may
represent novel transcripts. The expression of 8 up-regulated genes
(CCND1, DUSP1, FOS-B, IGHGS3, IGKC, V-FOS, V-JJUN, PRDM?2), 6
down-regulated genes (CD19, CD40, EEF1D, FCER2, IL6-ST e RNAse1)
and two normally expressed genes (B2M e XBP-1) on MM library were
evaluated by qRT-PCR in the SAGE MM and in other samples of MM
patients. Similar mean expression values were found in both materials.
A distinct mean expression value of the PRDAI2 gene (109.51 in MM
library vs 1.00 in MM samples) was the unique discordant result. The
functional classification of genes revealed abnormal expression of genes
involved in transcription, signalling, cell proliferation and apoptosis.
Conclusions. We identified abnormal expression of genes involved in
fundamental steps of plasma cells proliferation and survival, which may
contribute to the comprehension of MM pathophysiology, and to the
identification of new targets for MM therapy.
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THE PREVALENCE OF K-RAS AND N-RAS MUTATIONS IN BRAZILIAN PATIENTS WITH
MULTIPLE MYELOMA

M. Ortega,' R. Faria,* A. Assis,' D. Albuquerque,’' . Oliveira,’
M. Noguti,” ]. Faria,” E Costa,' C. Lima'

'State University of Campinas, Campinas, Brazil; *Federal University
of Sao Paulo, Sao Paulo, Brazil

Background. Point mutations affecting codons 12, 13 (exon 1) and 61
(exon 2) of the N- RAS gene and codons 12, 13 (exon 1) of the K-RAS
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gene are identified in about 30.0% and 10.0% of MM patients of the
Northern hemisphere, respectively. Aim. Since there are no reports about
the prevalence of RAS genes mutations in MM Brazilian patients, this
was the aim of the present study. Methods. DNA from bone marrow
aspirates of 252 patients with MM were investigated for whole exons
1 and 2 of the N-RAS gene and whole exon 1 of the K-RAS gene by direct
sequencing of DNA amplified in vitro by the polymerase chain reaction.
Results. Fifty-three out of 252 (21.03%) MM patients presented RAS
mutations. Heterozygous mutations of the N-RAS gene were found in
seven out of 252 (2.78%) patients. Three of them (1.19%) presented a
mutation in exon 1, at codon 4 (TAC_AAC), one patient (0.40%) pre-
sented a mutation in exon 1, at codon 10 (GGA_GAA), and 2 patients
(0.79%) presented a mutation in exon 2, at codon 61 (CAA_CAT). A
mutation in exon 2, at codon 65 (AGT_ACT) was identified in one
patient (0.40%). Heterozygous mutations of the K-RAS gene at codons
7,12 and 13 were found in 46 out of 252 (18.25%) patients. Twenty-six
of them (10.31%) presented a new mutation at codon 7 (GTG_GCG).
One patient (0.40%) presented a mutation at codon 12 (GGT_GTT). A
mutation at codon 18 (GGC_AGC) was identified in 19 patients
(7.54%). Similar frequencies of the K-RAS gene mutation at codon 7
were observed in patients stratified by age (46.15% in patients <60 years
vs 53.85% in patients >60 years; p=0.83), gender (67.70% in males vs
42.30% in females; p=0.80), ethnic origin (9.61% in blacks vs 17.69%
in caucasians; p=0.24), status (73.08% in patients at diagnosis vs 26.92%
in patients at progression of the disease; p= 1.00) and stage of the dis-
ease (30.77 % in patients at stages I+II vs 69.23 % in patients at stage III;
p=0.82). There was no difference between the median percentages of the
plasma cells obtained from the bone marrow of patients with and with-
out K-RAS gene mutation at codon 7 (26.26% vs 26.20%, p=0.70). Sim-
ilar median values of serum creatinine (1.90 mg/dl vs 1.19 mg/dL;
p=0.16) and lactate dehydrogenase (239.00Ul/l vs 207.00U1/l; p=0.21)
were also seen in both groups of patients. Fifteen patients who present-
ed mutations at codon 7 of K-RAS gene presented mutations at codon
13, as well (»<0.001). Conclusions. Brazilian MM patients apparently are
characterized by: 1) Low prevalence of RAS mutation; 2) RAS muta-
tions located at distinct regions of the critical codons of the N- and K-
RAS genes. In addition, since the mutation of the K-RAS gene at codon
13 had low influence on oncogenic transformation of bladder carcino-
ma patients, the concomitancy of mutations at codons 7 and 18 in 15
MM patients might be associated with the oncogenic transformation of
the gene.
Supported by FAPESP
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RENAL IMPAIRMENT IN MULTIPLE MYELOMA PATIENTS FOLLOWING ZOLEDRONIC ACID
OR IBANDRONATE TREATMENT

L. Antras,' R. Weide,” H. Koppler,” M. Smith,! M. Neary,’ ]. Green,’
N. Wintfeld,* M.S. Duh'

'Analysis Group, Inc, Boston, USA; *Praxisklinik fiir Hiamatologie und
Onkolo, Koblenz, Germany; °F. Hoffmann-La Roche, Inc, Nutley, NJ, USA

Backgrounds. Although bisphosphonates prevent skeletal complica-
tions, agents differ with respect to renal safety. Ibandronate (IB) is a sin-
gle-nitrogen, noncyclic bisphosphonate that has shown a renal safety
profile comparable to placebo in phase III trials. This retrospective study
aimed to compare renal impairment rates in multiple myeloma (MM)
patients treated with IB or zoledronic acid (ZO). Methods. Medical
records in a German oncology clinic from May 2001 to December 2005
were retrospectively reviewed. Creatinine measurements were analyzed
from baseline (before ZO or IB treatment) to last evaluation for each
patient. Renal impairment was defined as (1) a serum creatinine (SCr)
increase of 20.5 mg/dL or 21.0 mg/dL from baseline values of <1.4 mg/dL
or 21.4 mg/dL, respectively, or (2) a 225% decrease in glomerular filtra-
tion rate (GFR; abbreviated MDRD formula) from baseline. Patients
treated sequentially with both ZO and IB were included as separate
observations. Multivariate analyses were conducted using the Cox pro-
portional hazards model and the Andersen-Gill (A-G) extension of the
Cox model for multiple-event analysis. Results. In 84 MM patients, 69
received ZO and 40 received IB, with 25 patients receiving both drugs.
Compared with IB, the ZO group had a significantly better baseline
renal function (mean SCr 1.01 vs 1.34, p=0.006; mean GFR 75.9 vs 57.3,
»=0.0002). Data analysis showed that ZO treatment increased the rela-
tive risk (RR) of renal impairment by ~3-fold compared with IB (renal
impairment rates: ZO 37.7 % vs IB 10.8%, RR=3.5, p=0.004 [SCr]; 62.3%
vs 24.3%, RR=2.6, p=0.0002 [GFR]). The incidence rate of renal impair-
ment was higher for ZO than IB (SCr: 1.03 vs 0.18 events per person-
year, p<0.0001; GFR: 2.93 vs 0.89 events per person-year, p<0.0001). IB



patients who switched from ZO treatment had a significantly higher
risk of renal impairment than IB monotherapy patients (renal impairment
rates: switchers 40.9% vs monotherapy 6.7 %, RR=6.1, p=0.023 [SCr];
63.6% vs 26.7 %, RR=2.4, p=0.029 [GFR]) but experienced a significant
trend towards improved renal function during the IB treatment period
after a significant trend towards renal deterioration in the ZO treatment
period. Multivariate analysis using the Cox proportional hazards mod-
el and the A-G model for multiple-event analysis consistently found sig-
nificantly higher hazards ratios for ZO over IB, after adjusting for differ-
ences in characteristics between the two treatment groups. (SCr:
Cox=4.2, p=0.016; A-G=8.0, p<0.0001; GFR: Cox=4.2, p=0.001; A-
G=8.6, p<0.0001). Conclusions. In this retrospective review, MM patients
were significantly more likely to experience renal impairment with ZO
than with IB. Among IB patients, those previously treated with ZO had
a higher risk of renal impairment than monotherapy patients. A prospec-
tive randomized study is warranted for further validation.
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LOW DOSE BORTEZOMIB, DEXAMETHASONE, THALIDOMIDE PLUS LIPOSOMAL
DOXORUBICIN IN RELAPSED AND REFRACTORY MYELOMA

F Leoni, C Casini, C Breschi,' R Alterini, C Nozzoli, A Bosi, S.C. Ciolli

Dept. of haematology, Careggi Hospital, Florence, * Dept of Oncology,
Del Ceppo Hospital, Pistoia, Italy; , Careggi Hospital, Florence, Italy

Background. Bortezomib, a proteasome inhibitor, has proven effective
in phase II/III clinical trials. Due to anthracyclines and bortezomib pos-
sible interactivity, their combination is attractive. Liposomal doxoru-
bicin has a longer half-life than standard doxorubicin, lower cardiac tox-
icity and comparable efficacy. It can be safely used in elderly patients or
in those with prior exposure to anthracyclines. Thus, we added non-
pegylate liposomal doxorubicin (Myocet_) to low dose bortezomib, dex-
ametasone and thalidomide regimen (LD-VTD) we previously tested in
R/R myeloma. Aims. evaluate the feasibility of treatment, ORR and TTP
in comparison with LD-VTD. Methods. pts were enrolled once they had
ameasurable disease, irrespective of PS. Planned therapy: bortezomib 1.0
mg/m’ i.v. bolus days 1, 4, 8 and 11 of a 28-d cycle, Myocet u50 mg/m’
i.v. on day 4, oral dexamethasone 24 mg on the day of and the day fol-
lowing each bortezomib dose. Thalidomide 100 mg/d if non controindi-
cated. Response was defined according EBMT criteria. Patients with PD
were removed from the study, the others continued until best response
for a maximum of 4 cycles. The time to response was from the date of
the first administration of bortezomib to the first evidence of response.
Results. 20 pts, median age 64 yrs, entered the study: 4 stage IIA,14 IIIA
and 2 I1IB, B2microglobulin >4 mg/L in 8 (40%). PS >2 in 7 pts and grade
2PN in 8. Nine (45%) were primary refractory and 11 R/R. Median time
from diagnosis was 6 years, A median of 4 (range 2-6) were the prior
therapy lines. All pts had previously received thalidomide plus dexam-
etasone and 6 (1 refractory, 5 relapsed) the LD-VID regimen. At Febru-
ary 28th 2006, 38 cycles (median 2/pts) were delivered. Thirteen (65 %)
pts did not receive thalidomide due to previous neurotoxicity. Haema-
tological toxicity presented at day 14-17 and lasted for a maximum of 4
days: grade 2 neutropenia in 3 pts, grade 4 thrombocytopenia in 5. One
patient thrombocytopenic at study entry, had a grade 4 gastric haemor-
rthage. Two pts had pneumonia, 2 HZV infection. Other adverse advents
of grade >1 were fatigue (50%), nausea (60%), diarrhoea (15%), alope-
cia (10%). None experienced progression of PN. No case of DVT or car-
diac failure was recorded. Except for 3 pt, all were treated on an outpa-
tient basis. Sixteen pts are valuable for response: 2 were removed from
the study for progression, one had stable disease. Thirteen responders :
1 CR, 3nCR, 8 PR;1 MR (ORR 81%). Median time to best response 1,2
months (range 1- 3). After a median follow-up of 7 months, 19 patients
are alive. Conclusions. toxicity was acceptable and most pts were treat-
ed on an outpatient basis. Cytopenias recovered within the rest period.
A significant neurological toxicity was not recorded, probably due to
the lower dose of bortezomib applied. Although an adequate follow-up
is needed to draw any conclusion about TTP and OS, this regimen
appears very effective as we achieved an ORR of 81% vs 53% previous-
ly attained (Ciolli et al,2006).
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ANALYSIS OF RESPONSE AND FOLLOW-UP IN RELAPSED REFRACTORY MYELOMA
RECEIVING BORTEZOMIB

A. Rubio-Martnez, V. Recasns, P. Delgado, J.C. Garca-Zueco,
D. Rubio-Hix, P. Giraldo

Miguel Setvet University Hospital, Zaragoza, Spain

Background. Bortezomib, a boronic acid dipeptide a novel targeted
therapy is a proteaosome inhibitor that has been shown to be effective
in the therapy of multiple myeloma (MM). Aims. To evaluate the effica-
cy of Bortezomib in patients with refractory relapsed MM treated in our
Department from December 03 to January 06. Patients and Methods. We
have included 34 patients with relapsed MM that had been treated with
one or more lines of therapy, (VBCMP/VBAD, VAD, PBSCT one or tan-
dem, TACYDEX, radiotherapy). Bortezomib (1,3 mg/m’ twice weekly
two weeks on days 1,4,8,11 in a 21-day cycle) in an outstanding regime
were administrated. The response was evaluated according to the crite-
ria of the Consensus Report Scientific Advisor International Myeloma
Foundation 2003. CR: without symptoms, no monoclonal component
(MC) detected by immunofixation electrophoresis (IFE) (Sebia standard-
ized procedure), PR: reduction of MC >50%, Minimal Response(MR):
reduction of MC 25-50%, Clinical response (Clin R): no clinical symp-
toms, and non-response(NR). Adverse effects were registered. Results.
34 patients (males 41.7%), mean age 60 years (35-74), over 65 years
(50%). Type IgG: 11 (6 II-A, 5 III-A); IgA: 12 (7 II-A, 5 [lI-A); BJ: 7'(3 II-
A, 4 1II-A), BJ+IgG: 2 II-A, 1 III-A, BJ+IgA: 1 IIIA. Previous therapy: 1
schedule: 5 (15.4%), 2: 10(30.7 %), 3: 17(50%), 4: 1(3.8%). For the analy-
sis 26 patients were valuables. Response were reached in 76.9%: (CR+PR
65.4%), (CR 46.1%), (CR-IFE negative 23.0%), (PR 19.2%), (Clin R
11.5%). Mean courses to reached response: 3.6. No relation to response
and presence or not chromosomal aberrations were observed. At 24
months on follow-up 7 patients had dead (20.6%) and 11 (42.3%) main-
tained response without therapy. In 11 patients (42.3%) a combination
of Bortezomib+Dexa or Melphalan were administrated by relapse or
progression. Adverse events. Thrombocytopenia (grade 3: 5, grade 1: 1)
46.1%, fatigue 5 (38.5%), peripheral neuropathy 4 (30.8%), constipation
3 (28%), diarrhea 2 (15.4%), ZHV 2 (15.4%), pneumonia 2 (15.4%),
pyrexia 1 (7.8%), hypotension 2 (15.4%), grade 3 leucopenia 1 (7.8%).
In 2 patients (15.4%) the therapy was disrupted by toxicity. Conclusions.
Bortezomib in monotherapy induce a high rate of response (76.9%) in
refractory MM. The response is achieved in the first 4 courses. It is rec-
ommendable to make combinations after the 4™ course of Bortezomib
if response does not achieved. No severe adverse effects have been
observed with an incidence of reversible haematological side effects in
46.1% and mild non-haematological side effects in 92%.
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TUMOR-HOST INTERACTIONS IN THE BONE MARROW OF MULTIPLE MYELOMA
PATIENTS: ANALYSIS OF CLINICAL RELEVANCE AND PROGNOSTIC SIGNIFICANCE

J. Bila, M. Perunicic, I. Elezovic, M. Bakrac, N. Suvajdzic, M. Gotic,
D. Tomin, A. Vidovic, V. Cemerikic, D. Boskovic

Institute of Hematology, Belgrade, Serbia and Montenegro

Complex pathogenesis of multiple myeloma (MM) includes a func-
tional interplay between the myeloma cells and microenvironment
resulting with the interaction of various cytokines, their receptors and
adhesion molecules. The aimof study was to analyze prognostic signif-
icance of different tumor-host interactions in the bone marrow (BM) of
MM patients (pts) by immunohistochemical markers of angiogenesis,
osteoclastogenesis and sensitivity to the IL-6. The study included 60
newly diagnosed MM pts (33 male and 27 female pts, mean age 60 years,
range 35-75). According to the clinical stage (CS, Salmon&Durie), distri-
bution of MM pts was as follows: I 8pts, Il 22pts, III 30pts. Renal impair-
ment existed in 17pts. There were 35pts with IgG monoclonal (M) pro-
tein, 12pts with IgA, and 12pts with secretion of kappa/lambda light
chain. None secretory MM was diagnosed in Ipts. Regarding IPI score,
the group included 18pts in stagel, 13pts in stage2, and 29pts with IPI
3. All patients were treated with conventional chemotherapy. In order
to analyze microvessel density (MVD), BM vessels were visualized by
immunohistochemical staining for CD34. The number of vessels per
400x high power field (HPF) was counted in the area of the most dense
vascularization. All samples were further analyzed for the immunobhis-
tochemical expression of FGFR-3, OPG, RANKL, and gp130. The inten-
sity of these stainings was graded as weak (0-30% positiveness), mod-
erate (31-60% positiveness), and strong (>60% positiveness). Control
specimens were obtained from pts without hematological malignancy.
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MVD was significantly higher in MM pts in III CS than in the pts in I
CS (15 vs.7,5/ x400 field, p<0,001). Similar finding was obtained by the
comparison of pts with IPI 3 and IPI 1(17,5 vs. 9,7/ x400 field, p<0,05).
The expression of FGFR-3 was found significantly higher in IIl CS than
inI CS (47,5 vs. 25%, p<0,05), and in pts with IPI 3 comparing to the
pts with IPI 1 (60 vs. 22,5%, p<0,001). Significantly strong expression of
RANKL was detected in III CS and in pts with IPI 3, comparing to the
pts in I CS (67,5 vs. 38,5%, p<0,05) and pts with IPI 1 (55 vs. 38,5%,
p<0,05). This correlated with low expression of OPG in III CS (Me
27,5%, range 10-40%), and in pts with IPI 3 (Me 20%, range 5-30%).
Also, strong expression of RANKL correlated with the number of record-
ed skeletal events (20/25 pts). Analysis of the expression of gp130 indi-
cated higher expression in IIl CS than in I CS (32 vs.15%, p<0,05). Strong
activity of angiogenesis and osteoclastogenesis in III CS indicated signif-
icantly shorter overall survival of those pts in comparison to the pts in
I CS (26 vs. 43,5m, log rank, p<0,05). Similarly, the overall survival of
pts with IPI 3 was significantly shorter comparing to the pts with IPI 1
(19,5 vs. 36m, log rank, p<0,001). The assessment of the activity of
angiogenesis, osteoclastogenesis and sensitivity to the growth cytokines
represents important predictive factor with strong clinical relevance in
terms of prognosis of myeloma and application of the various novel
therapeutic strategies.
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EPIGENETIC MODIFICATIONS OF THE DLK1/GTL2 IMPRINTED GENES IN
MULTIPLE MYELOMA AND WALDENSTROMS MACROGLODULINEMIA; PRELIMINARY
RESULTS

L. Benetatos,' A. Dasoula,” E. Hatzimichael,' I. Georgiou,*
A. Vassou,' M. Syrrou,” K. Bourantas'

'Medical School, University Hospital of I, loannina, Greece; *Laboratory of
General Biology, loannina, Greece; *Laboratory of Genetics, Medical School,
loannina, Greece

Background. DLK1 and GTL2 are imprinted genes on human chromo-
some 14q32. DLK1 belongs to the Notch epidermal growth factor-like
family of receptors and ligands, is paternally expressed and encodes a cell
surface transmembrane protein, while GTL2 is maternally expressed
and encodes a non-translated protein. Loss of imprinting (LOI) is an epi-
genetic error associated with tumorigenesis giving the neoplastic clone
a growth advantage. Aims. The aim of the study was to investigate
whether abnormalities of the differentially methylated region (DMR) of
GTL2 promoter have a pathogenetic role in multiple myeloma (MM) and
Waldenstrom’s macroglobulinemia (WM). Methods. We have studied 9
newly diagnosed patients (7 MM- 2 WM), 5 male and 4 female, with
median age 66.3 years (range 49-82). In the subset of the MM patients
1 (14.3%) presented plasma cell leukemia, 1 (14.3%) had indolent MM,
2 (28.6%) had stage II disease, and the resting 3 (42.8) had stage III dis-
ease. Cytogenetic analysis was performed only in 2 of the patients, and
the karyotypes were apparently normal. DNA methylation pattern was
determined by methylation-specific PCR of samples previously subject-
ed to bisulphite-treatment, according to preestablished procedures. Sub-
jects who have undergone bone marrow aspiration for diagnosis of
thrombocytopenia, and after we had excluded hematological malignan-
cies served as controls. Results. DNA methylation status of the deriving
from both blood and bone marrow cells was evaluated. The normal pat-
tern consists of 2 bands (alleles), namely one corresponding to the
methylated paternal allele, (size 160 bp) and one corresponding to the
unmethylated maternal allele (size 120bp).We found that alterations of
the DMR were present in 5 (55.55%) of the patients, of which 1
(11.11%) had WM while 4 (44.44%) had MM. In the patient with the
indolent MM we have detected the methylation abnormal pattern in
both bone marrow and peripheral blood while in the remaining 4
patients the abnormal methylation pattern was detected only in periph-
eral blood samples (absence of the unmethylated allele). No association
was observed between disease stage and methylation status.
Summary/conclusions. A total of 18 samples were studied and in 6
(33.33%) we have found alteration of the methylation pattern. It is prob-
able that LOI through epigenetic modifications in the DMR of the GTL2
gene represents a potential pathogenetic mechanism in MM and WM.
This is an ongoing study. We will study a larger number of patients in
order to verify our preliminary findings. Moreover we will try to find if
there is any correlation between disease stage and epigenetic alterations
of these imprinted genes.
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A MULTICENTER RETROSPECTIVE ANALYSIS OF ADVERSE EVENTS IN KOREAN PATIENTS
USING BORTEZOMIB FOR MULTIPLE MYELOMA
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University Hospital, Seoul, South-Korea; "Inha University Hospital, Incheon,
South-Korea; *Kosin University Gospel Hospital, Pusan, South-Korea;
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Backgrounds. The proteasome inhibitor bortezomib has demonstrat-
ed clinical activity in patients with multiple myeloma (MM). Adverse
events including thrombocytopenia and peripheral neuropathy affected
30% to 60% of patients overall, and interrupted therapy in 10% to 20%.
There is no prior toxicity data available for Asian patients using borte-
zomib for MM. Aims. To evaluate the pattern of adverse events in
patients treated with bortezomib for their MM. Methods. We reviewed
the clinical records of patients with the diagnosis of MM from 25 cen-
ters in Korea using the NCI Common Toxicity Criteria version 3.0. The
included patients were treated with bortezomib alone or in combination
with other agents including thalidomide. Results. Ninety-five patients
with MM were treated; patients had a median age of 60 years (range:
42-77). The median number of previous treatments was 3 (range: 0-10),
39% of patients had been treated with four or more major classes of
agents including thalidomide (67 %) and autologous stem cell transplan-
tation (51%). Regimens included bortezomib only in 38 (40%), borte-
zomib plus dexamethasone in 34 (36 %), and bortezomib plus a thalido-
mide-containing regimen in 23 (24%) patients. The analysis of patient
response to therapy revealed: CR + nCRin 31 (33%) and PR in 30 (32 %),
for an ORR of 65% in 93 patients. The most common adverse events
reported were thrombocytopenia (47 %), sensory neuropathy (42%),
anemia and leukopenia (both 31%). Thirteen patients (14%) stopped
therapy due to adverse events; neuropathy in 8, infection in 4 and diar-
rhea in 1 patient. A neuropathy, more than grade 2, was more frequent
in patients who received 4 or more prior therapy regimens (17/37) com-
pared to those receiving 3 or less (14/58). Also combination of thalido-
mide was significantly correlated with neuropathy of grade 1~3
(»=0.001). We identified six therapy-related deaths (6 %) within 20 days
after the last dose of bortezomib. Causes of death were infection in 3,
disease progression in 2 and suicide in 1 patient. Conclusions. The inci-
dence of thrombocytopenia and neurotoxicity were similar, however
gastrointestinal toxicities were relatively low in Korean patients com-
pared to toxicities reported in western studies. Significant neuropathy
was associated with the number of prior regimens and combination
with thalidomide. These findings provide useful information for clini-
cians and patients using bortezomib.
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G. Saglio
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Backgrounds. CCND1 is an established oncogene located on chromo-
some band 11q13 for which genomic rearrangement or amplification
leading to overexpression of the cyclin D1 protein is commonly found
as a clonal lesion in many human cancer. In mantle cell lymphomas
cyclin D1 protein is present in almost all cases and is activated by the
characteristic t(11;14) translocation. Also 50% of human breast cancers
exhibit cyclin D1 protein overexpression: in 20% of these tumours
amplification of the 11q13 region is present but in the remaining cases
overexpression cannot be explained by increased gene copy numbers,
suggesting that pathogenic activation of cyclin D1 can occur via addi-
tional mechanisms. In carcinomas (including colon, lung, oesophagus,



head and neck) and melanomas, cyclin D1 is activated by gene amplifi-
cation and is associated with poor prognosis. CCND1 overexpression
have also been found in 25-50% of multiple myeloma (MM) cases. A
molecular classification of MM, named TC classification, stratifies
patients into five groups (TC1-TC5) based on the presence of the recur-
rent IgH chromosomal translocations and cyclins D expression. Patients
overexpressing CCND1 can be divided into two groups: TC1, character-
ized by the t(11;14) or t(6;14) translocation with overexpression of
CCND1 or CCND3 and a non hyperdiploid status and TC2, with low
to moderate levels of CCND1, absence of any primary IGH transloca-
tion and a hyperdiploid status. Aims. To assess CCND1 gene and cyclin
D1 protein overexpression in a series of primary MM patients, to explore
its relationship to the presence of the t(11;14), and to evaluate frequen-
cy and distribution of trisomy 11 in the different TC groups. Methods.
fluorescence in situ hybridization (FISH) analysis with specific probes
for CCND1 gene amplification (probe mixture of cyclin D1 band 11q13
- CEP 11 bands 11p11-q11) and t(11;14)(q18;q32) were performed on
CD138-purified plasmacells from bone marrows of thirty MM patients
at diagnosis. Cyclin D1 protein expression and intensity was evaluate by
immunohistochemistry. Results. FISH analysis revealed CCND1 overex-
pression in 14/30 cases (46.6%) and the presence of the t(11;14) translo-
cation in 9/30 cases (30%) (Table 1). Patients with evidence of the t(11;14)
showed strong nuclear staining for cyclin D1 (TC1 group) and 8 out 9
demonstrated CCND1 overexpression. The remaining 6 out 15 cases
with increased CCND1 gene copy numbers lacked the t(11;14) and
showed low to negative levels of cyclin D1 protein (TC2 group). Glob-
ally, the frequency of trisomy 11 was 40% (12/30 patients). It was
demonstrated in 3 out 9 cases carrying the t(11;14) (TC1), 5 out 6 over-
expressing CCND1 without the translocation (TC2) and 4 out 15 nega-
tive for both alterations (TC3-TC5). Conclusion. In our data, trisomy 11
don’t seems to cause directly overexpression of CCND1 as it is present
in 4/15 patients without overexpression of CCND1 and in 3/9 patients
carrying the t(11;14). One patient belonging to the TC2 group, overex-
presses CCND1 and lacks both trisomy and translocation suggesting
that cyclin D1 can be dysregulated by additional mechanisms. In TC2
group trisomy 11 probably may be considered as a recurrent polysomy
of the hyperdiploid status.

Table 1.
Case Age Sex MC  FISH* FISH  Trisomy IHCs
CCND1 t(11;14) Cyclin D1
1 58 F Gk (3-4) 1(11;14) - et
2 57 M Gk (3-5) t(11;14) +11 +Ht+
3 72 F Ak (3-4) t(11;14) +11 et
4 49 F k (3-7) t(11;14) - +tt
5 71 M | (3-4) t(11;14) - e+
6 80 F Gk - t(11;14) - +++
7 60 F Gk (3) t(11;14) - e+
8 68 M Ak (3-4) t(11;14)  +11 e+
9 66 M Al (3-4) t(11;14) - o+
10 57 F Ak (3) - +11 +
11 62 M Gk (3) - +11 +
12 40 M Gk (3-4) - +11 +
13 70 M Gl (3) - +11 ++
14 60 M Al (3-4) - +11 -
15 64 F Gk (3-5) - - -
16 56 M | - - - ++
17 63 M Al - - - -
18 74 F Al - - +11 -
19 62 M Al - - - -
20 72 F Gk - - - -
21 65 F Ak - NP +11 -
22 61 M Gk - - - -
23 63 F Ak - - +11 -
24 64 M Gl - NP - -
25 63 F | - - - -
26 71 M Gk - - - -
27 73 F Gk - - - -
28 54 M Ak - - - -
29 72 F Gl - - - -
78 M Gl - - - - -

*In the presence of CCND1 overexpression, the number of copies for each gene is indicated. NP: not
perforned; MC: monaclonal conponent. §IHC score ++++ >75% tumor cell positive; +++ 50-75%
tumor cells positive, 25-50% tumor cells positive, +10-25% tumor cells positive.
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RAPID DETECTION OF RESPONSE TO BORTEZOMIBE-BASED REGIMEN IN
MULTIPLE MYELOMA USING FREE LIGHT CHAIN ASSAYS

R.H. Hajek,"' P. Pour,” H. Novotna,” Z. Cermakova,” Z. Adam,’
M. Krejci,” K. Havlikova’

'Faculty Hospital Brno, Brno, Czech Republic; *Faculty Hospital, Brno, Czech
Republic

Background. Immunoassays measuring free light chains (FLC) in serum
are useful for diagnosis and monitoring of multiple myeloma (MM). FLC
assay is also perspective tool as early indicator of response due to short
half-life of light chains. This feature would be helpful in the clinical deci-
sion of therapy continuation. Bortezomibe (Velcade) represents power-
ful anti-myeloma agent with rapid clearance of monoclonal immuno-
globulin (M-Ig). More than half, respectively 83% responding patients
(pts.) achieved first response after second cycle, respectively after cycle
4 in APEX trial. The benefit of FLC assay in detection of responders and
non-responders to bortezomibe based regimens has never been evalu-
ated. Aims. To evaluate the possibility of using the FLC assay as early
marker of sensitivity or resistance to bortezomibe based regimens. Mezh-
ods. Patients with at least one relapse of MM were prospectively evalu-
ated on day 1 and 11 of every cycle of bortezomibe based regimen dur-
ing the course of their treatment. The sensitivities of serum FLC assays
(lambda or kappa, index 1/k) and M-Ig analysis using immunoelec-
trophoresis for detection of early response were compared in 3 cate-
gories: time to reduction of parameters to 25% (MR), 50% (PR) and 75%
of the pretreatment value. Data of 24 patients from total of 37 pts. who
underwent at least 5 cycles of therapy with median 7 (5-8) cycles were
chosen for pilot analysis. Results. Total of 13 pts. (54 %) responded to the
therapy with 4% of CR, 29% of NCR (only immunofixation poz.), 21%
of PR. Further 17% pts. achieved minimal response and 25% of pts.
(6/24) had stable disease. The significant difference was found in the
time of response detection: PR (>50%) was achieved on day 22/44/66 of
the treatment in 41.7 %/54.2%/54.2% (single chain), in 16.7%/16.7/33.3
(index A/x) and in 12.5%/37.5/54.2 (M-Ig). The difference was statisti-
cally significant when comparing single chain vs. M-Ig on day 22
(»=0.026), on day 44 (y=0.005) but not on day 66 and not when compar-
ing the index I/k vs. M-Ig. Direct comparison of timing of response (time
to reduction to 75%, 50% and 25% of pretreatment value) was done for
well-correlated parameters single chains and M-Ig. Difference at the first
level of response (MR - reduction to 75%) was not found (median 16.6
vs. 22 days; p=0.424) but the results were significantly better for single
chains at the level of PR [50% reduction; median 16.5 (range 11-44) vs.
median 44.0 (range 22-111); p<0.001] and at the level of 75% reduction.
[Median 11.0 (range 11-55) vs. median 66.0 (range 33-88); p=0.054]. We
did not observe sustained PR in pts. who had not responded before day
33 if FLC assay was used. Summary/Conclusions. In the pivotal analysis we
have confirmed that FLC assays is perspective tool for detection of ear-
ly responding pts. with MM treated with bortezomibe based regimens.
On the contrary, the FLC assay has potential to be used as a marker of
early resistance. The trial is under way and actual results will be present-
ed.

Funding: Supported by LC06027 MSMT .
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BORTEZOMIB THERAPY IN MULTIPLE MYELOMA
EXPERIENCE OUTSIDE THE CONTEXT OF A CLINICAL TRIAL

S. Sachanas, M.C. Kyrtsonis, Z. Galanis, V. Greca,

T.P. Vassilakopoulos, K. Anargyrou, S. Chrysochoou, M. Dimou,

G. Panagoulias, S.I. Kokoris, E.M. Dimitriadou, M.K. Angelopoulou,
N. Viniou, P. Panayiotidis, G.A. Pangalis

University of Athens, Athens, Greece

Backgrounds. Bortezomib (Velcade™) reversibly and selectively inhibits
the proteasome and degrades primarily ubiquitinated proteins. Borte-
zomib produces high response rates in MM, as shown by two large clin-
ical trials. Based on these results, the drug was approved for the treat-
ment of relapsed and refractory multiple myeloma as a third or second
line therapy. Aims. To present our experience with Bortezomib treat-
ment in relapsed and refractory MM patients treated according to
approved indications, outside the context of a clinical trial. Patients and
Methods. 52 MM patients (38 males and 14 females) with a median age
of 70 years were treated with Bortezomib. Immunoglobulin type was
IgG in 30 (2 with secondary plasma cell leukemia), IgA in 15, B] in 6 and
IgD in 1. 36 patients had already received 2 treatment lines while 14
one. 46% had been previously treated with thalidomide At treatment ini-
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tiation none of the patients had peripheral neuropathy > grade 1. Patients
were scheduled to receive bortezomib 1.3 mg/m*IV (days 1, 4, 8 and 11)
every three weeks for eight cycles and dexamethasone was planned to
be added at a dose of 20 mg every other day (days 2, 5, 9, 12), if no signs
of response were observed after the 1st cycle. Actually, 27 patients
received dexamethasone and the 2 patients with plasma cell leukemia
received thalidomide in addition. Results. Two patients in terminal resist-
ant disease died prematurely and 3 patients are still receiving the 2nd
cycle (thus, 5 patients are not evaluable at present). Overall, 39 out of
47 evaluable patients responded (83%) (3 complete remission [CR], 5
near CR, 25 partial response, 6 minimal response). The median time to
response was 42 days. Within a median follow-up of 8 months (2-160),
16 (34%) patients relapsed and 8 patients (15%) died, 7 of disease and
1 of unrelated cause. In the majority of patients, non-neurologic toxici-
ty was mild and reversible including fever, fatigue, gastrointestinal symp-
toms and hematologic toxicity. The most severe side effect was periph-
eral neuropathy which developed in 60% of patients. Neuropathy
included ataxia, caustic pain and sensory disturbances and resolved after
a median time of two months after discontinuation of Bortezomib. In
most patients, treatment was reduced or stopped because of peripheral
neuropathy but all responding patients completed at least 4 cycles. Con-
clusion. Bortezomib therapy alone or in combination with low dose dex-
amethasone produces rapid responses in relapsed and refractory MM.
Early relapses are frequent. Neuropathy is the most important adverse
reaction and lead to dose reduction or discontinuation of treatment.

0772

BORTEZOMIB AS A SINGLE AGENT IN REFRACTORY /RELAPSED MULTIPLE
MYELOMA RESULTS OF CZECH MYELOMA GROUP (CMG)

L.S. Spicka
General Fac. Hosp. Prague, Prague, Czech Republic

Summary. The efficacy of single agent bortezomib in the treatment of
refractory multiple myeloma has been shown repeatedly. We summa-
rize the results of bortezomib therapy in Czech republic. 82 patients
with a median age 61 years (33-84) with refractory/relapsed myeloma
were scheduled to receive Velcade 1.3 mg/m’, on days 1,4, 8 and 11
mostly of a 21-day cycle. This was a heavily pretreated population (1-8
prior therapies, median 2), including high-dose therapy with stem cells
support (56 patients, 68%) and/or thalidomide (42 pts, 51%). The over-
all results, assigned by EIBMT criteria, were as follows: the response
was achieved in 40 patients (48.8%) - eight patients had complete (9%),
19 partial (29%) and 8 minor (9%) response. In 10 cases stabilization of
disease was observed, 20 patients progressed during therapy, 5 died ear-
ly after the start of therapy and in 7 cases the evaluation was not avail-
able due to short time of therapy. The response was observed early after
the start of therapy in most cases, in 33 patients after the first cycle
(40%) and in 11 after the second cycle (13%), although in minority of
them progression during further therapy was observed. The most com-
mon adverse events were thrombocytopenia (65,9%) and neuropathy
(52,4%), however, grade 3/4 thrombocytopenia developed in 37,8%
and neuropathy only in 7,3% of patients, respectively. Other grade 3/4
complications were anemia (6%), granulocytopenia (13%), gastroin-
testinal events (8,5%), renal failure (6 %) and infections (5%). Conclusion.
Our experience confirmed that bortezomib provides clinical benefit with
manageable toxicities in this heavily pretreated and high-risk population.
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SYNERGISTIC GROWTH INHIBITION OF MALIGNANT PLASMA CELLS BY
DEXAMETHASONE AND THE FARNESYLTRANSFERASE INHIBITOR L744.832

A. Ott, E Bakker, K. Richter, T. Ahrens, R. Burger, A. Guenther,
M. Gramatzki

2nd Medical Department, Kiel, Germany

Background/Aim. In this study, we assessed the in vitro efficacy of com-
binations of conventional and novel drugs on human multiple myeloma
cell lines. Aim of this study was to test whether novel agents are able to
enhance the response of malignant plasma cells towards conventional
therapeutics. This may provide rationale for combination therapies
which could improve the outcome of multiple myeloma. Methods. Cell
lines JK-6L and L363 were incubated with various concentrations of
drugs, alone or in combination, in the presence or absence of human
bone marrow stromal cells (BMSC). Cell growth was measured in an
MTS assay and results were evaluated for synergism. Results. It was
found that dexamethasone (Dex) and the farnesyltransferase inhibitor
1744.832 (L744) inhibited the growth of both cell lines in a synergistic
fashion (e.g. 0.4 uM Dex reduced the growth of JK-6L cells to 91% of
that observed in untreated controls, 0.4 UM L744 reduced growth to
38% of untreated controls, combining both agents reduced growth to
24%). Interestingly, L744 was able to restore Dex sensitivity of Dex
resistant cells JK-6L in the presence or absence of BMSC, L363 in the
presence of BMSC) as well as to further enhance the sensitivity of Dex
sensitive cells (L363 in the absence of BMSC). Furthermore, the rate of
apoptosis, upon treatment of the cells with either agent alone or in com-
bination, was determined by Annexin V (AxV) staining. Combining
both agents enhanced the cytoxicity of either drug alone (e.g. in JK-6L
cells, 0.1 uM Dex led to a 4.8% increase in apoptotic rate compared to
untreated controls, 0.25 pM L744 led to a 10.7% increase, combining
both agents led to a 21.4% increase), confirming the data obtained from
the cell growth assays. Summary/conclusions. L744 synergizes with Dex
and is able to enhance and restore the Dex sensitivity of malignant plas-
ma cell lines. This in vitro study provides rationale to explore the use of
this combination of agents in patients with multiple myeloma.
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DEXAMETHASONE INDUCES APOPTOSIS EX VIVO IN CHRONIC LYMPHOCYTIC LEUKEMIA
CELLS WITH EITHER UNMUTATED IGVH GENES OR HIGH ZAP-70

EXPRESSION

A. Muntaola, M. Crespo, E. Gine, N. Villamor, E. Montserrat, E Bosch

Hospital Clinic, Barcelona, Spain

Background. Patients with chronic lymphocytic leukemia (CLL) and
unmutated IgVH genes or high ZAP-70 expression have poorer progno-
sis than those with mutated IgVH genes or low ZAP-70 levels. This is in
part related to the resistance of unmutated and ZAP-70 positive cases to
treatment agents that induce apoptosis in a p53-dependent manner. It has
been suggested that corticosteroids are active in CLL through p53-inde-
pendent pathways. Aims. To analyze the ex vivo response to dexametha-
sone in CLL cells according to the IgVH mutational status and ZAP-70
levels, and the expression of different glucocorticoid receptors in CLL
cells. Methods. Frozen lymphocytes from 60 patients with CLL were ana-
lyzed for ZAP-70 expression and IgVH mutational status (n=44). Cells
were cultured and treated using Fludarabine (5 pgr/mL), Mitoxantrone
(0.5 pgr/mL), FCM (fludara 1 pgr/m¢, maphosphamide 1 ugr/mL and
mito 0.5 pgr/mL), FM (fludara 1 pgr/mL and mito 0.5 ugr/mL), Dexam-
ethasone (5.2 ugr/mL) and FMD (fludara 1 pgr/mL, mito 0.5 pgr/mL and
dexa 5.2 ugr/ml). Cell viability and apoptosis were determined by
annexin/PI staining and FACscan analysis at three different time points
and conditions (0 h and 24 h without treatment, and 24h with each treat-
ment). The expression of glucocorticoid receptor (GR) isoforms o, § and
y was analyzed by Quantitative RT-PCR in 20 cases. Results. Dexam-
ethasone-induced apoptosis was significantly higher in samples with
unmutated IgVH genes and/or high ZAP-70 expression (= 20%) than in
those with mutated IgVH genes and/or low ZAP-70 expression (medi-
an cell viability 65% vs. 81%, respectively; p<0.001). In contrast, the
highest cell mortality induced by mitoxantrone was observed in samples
with IgVH mutations or low ZAP-70 expression (p=0.009). Median cell
viability was 56.1% for EM vs. 34.3% for FMD (p<0.0001) regardless of
the IgVH mutational status. No differences in cell viability were found
according to ZAP-70 expression or IgVH mutational status after ex vivo
treatment with fludarabine or FCM (p=0.649 and p=0.055, respectively).
No relationship was found among IgVH mutational status and the
expression of the different GR isoforms. Expression of the three differ-
ent GR isoforms was also similar in corticosteroids responders and non-
responders. Conclusions. In this study, CLL cells with unmutated IgVH
genes or high ZAP-70 expression showed a higher cell mortality after ex
vivo exposure to dexamethasone than those with mutated IgVH genes
or low ZAP-70 expression, with no relationship with the expression of
the different GR isoforms. These data give conceptual support to trials
aimed at determining the role of dexamethasone in the treatment of
patients with CLL and poor prognostic features or resistant to fludara-
bine.
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CLL IN RADIATION EXPOSED AFTER CHERNOBYL: IMMUNOPHENOTYPIC AND
PATHOLOGICAL FINDINGS

D. Bazyka, D. Bazyka, O. Polyschuk, N. Belyaeva, I. Ilyenko,
L. Kryachok, V. Bebeshko

Research Center for Radiation Medicine, KYIV, Ukraine

Background. CLL becomes an intriguing issue in radiation medicine.
After Chernobyl a significant excess of CLL rates was demonstrated in
radiation exposed contrary to previous studies considering it not to be
radiation-induced. Aims. The aim of this study was to find possible CLL
differences in radiation exposed. Methods. CLL clinical course, blood and
bone marrow cells morphology, immunophenotype, histology of BM
were analyzed in 80 former Chernobyl radiation recovery workers with
doses range from 10 to 1180 mSv and 70 unexposed male patients.
Results. CLL in exposed was diagnosed at earlier age (mean age 55.6+0.8
in comparison with 62.4+0.9 in unexposed),was characterized by the
shorter period of WBC doubling (10.7 vs 18.0; p< 0.001) frequent infec-
tious episodes, lymphoadenopathy and hepatosplenomegaly (37 vs 16).
CLL/PLL morphology and phenotypic features were more frequent in
the first group of patients. Higher expression was demonstrated for CD5,
CD20, CD38, CD23 HLADR and lower for ZAP-70 antigens. No differ-
ences were demonstrated by biodosimetry in the TCR-4* variant cell
counts. The diffuse type of lymphocytic infiltration in BM of the major-
ity of exposed was associated with clinical course in exposed patients but
no differences were shown in quantitative parameters by morphometry.
Study of in vitro cytokines production has shown the decrease of spon-
taneous IL-2, y-INF production and an increase of IL-1, IL-4, IL-10, TNF
synthesis. Conclusion: Presented data demonstrate the presence of certain
differences related presumably to cell activation and humoral factors
production. That could explain peculiarities of the clinical course. No
explanation was obtained of the increased CLL rates in radiation
exposed.
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CYTOSOLIC HISTONE H1.2 RELEASING UNDER DIFFERENT APOPTOTIC STIMULI
IN CHRONIC LYMPHOCYTIC LEUKEMIA (CLL)

E. Gin, M. Crespo, A. Muntaola, E. Montserrat, E Bosch
Hospital Clinic, Barcelona, Spain

Background. Recently, it has been shown that nuclear histone H1.2 is
released into cytoplasm when apoptosis is induced by DNA double-
strand breaks (DSB’s), this process being dependent on p53 functional
status. In addition, cytosolic histone H1.2 induces cytochrome C release
in a Bak-dependent manner. Thus, cytosolic histone H1.2 release repre-
sents a new mechanism that links DSB’s with activation of the apoptot-
ic mitochondrial pathway. Aims. Against this background, we analyzed
the release of histone H1.2 in the cytosol of purified CLL cells during
apoptosis induced by fludarabine (F), mitoxantrone (M), etoposide, dex-
amethasone and ionizing radiation. In addition, the presence of histone
H1 was correlated with p53 functional status. Methods. Cell viability and
apoptosis were investigated by annexin V/PI staining and FACscan analy-
sis. The presence of histone H1 and H1.2 in the cytosolic fraction was
assessed by Western Blott using the anti-histone H1 (Upstate) and anti-
histone H1.2 (Abcam) antibodies. Histone H1 traffic was also evaluated
by using immunofluorescence analysis in CLL cells suspensions. FISH
analysis was used to select samples with (n=7) or without (n=10) p53
deletion, and activation of p53 after treatment was assessed by Western
Blot. Results. In cases without p53 deletion, increased apoptosis was
observed under all stimuli, the FM combination being the most effective.
In such cases, histone H1.2 release was apparent 6 hours after the onset
of irradiation or pharmacologic treatments, progressively increasing up
to 24 hours. In contrast, cases with pd3 deletion displayed a low cyto-
toxic effect upon different treatments. Interestingly, no p53 activation or
histone H1.2 release into cytosol was observed in those cases with a
high p53 deletion level (>79%, n=4,). Moreover, DXM which induces
apoptosis in a p53 independent manner was the only treatment tested
able to induce the cytosol appearance of histone H1.2 in three of these
cases These results were also confirmed by immunofluorescence analy-
sis, in which histone H1.2 was only visible in the cytosol of non-delet-
ed pd3 cases. Conclusions. These results demonstrate that, upon drug or
irradiation exposure nuclear histone H1.2 is released into the cytoplasm
of CLL cells in a p53-dependent manner. This suggests that, in CLL, his-
tone H1.2 traffic contributes to the apoptosis induced by DSB’s and to
drug resistance in cases with p53 deletion.
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ZAP-70 EXPRESSION IN NEOPLASTIC CELLS AND T LYMPHOCYTES OF B-CLL PATIENTS:
A REPRODUCIBLE METHOD FOR DETECTION USING FLOW CYTOMETRY

J. Caetano, M. Laiges, M. Gomes da Silva, T. Faria, M. Jorge,
A. Parreira, P. Lacio

Instituto Portugus de Oncologia, Lisboa, Portugal

Background. Prognostic stratification in B-CLL is critical to design
informative therapeutic trials. The best combination of biological and
clinical parameters for patient classification in prognostic groups should
include Zap-70 expression, which correlates with lack of somatic muta-
tions of immunoglobulin V-H genes. Determination of Zap-70 expres-
sion by flow cytometry is attractive due to wide accessibility and speed,
but is hampered by lack of standardization. Aim. The aim of this study
was to identify the best strategy for flow cytometric analysis of Zap-70
expression in B-CLL cells, and to compare it with other prognostic fac-
tors. Methods. ZAP-70 expression was determined in PB samples of 39
patients (19 males, 20 females; median age 63.3, 31-85 years), including
23 stage A and 16 stage B or C. Zap-70 expression was determined with-
in 24 h of sample drawing. In 18 patients the determination was per-
formed before treatment. Anti-CD19, CD20, CD22, CD23, FMC7,
CD79b, CD38, CD3, CD35, Zap-70 (PE-labeled), K and L fluorescent
monoclonal antibodies were used, and a minimum of 5000 events were
acquired. We determined the percentage of B-CLL cells expressing Zap-
70 with intensity equal or higher than T cells. If Zap-70 was expressed
in more than 20%, tumor cells were considered positive. To reduce inter-
observer and technical variability, we further calculated the ratio
between the median fluorescent intensity (MFI) for ZAP-70 in B-CLL and
T cells. The relationship with CD38 expression (positive if present in
more than 30% of neoplastic cells) and genetic abnormalities (delection
of 13q, 11q, 17p and, trisomy 12, evaluated by FISH) was determined
using the %’ test. Time-to-first-treatment was calculated using the
Kaplan-Mayer method and the influence of Zap-70 expression evaluat-
ed by the log-rank test. Results. With a median follow-up of 34,7 (0-145)
months only one patient died. Median time-to-first-treatment was 11,3
(0-132,9) months, with 7 patients receiving fludarabine-based regimens,
12 alkylating agents, and 2 antracyclines (global response rate 62%).
Patients were divided in 3 groups according to the presence of the fol-
lowing cytogenetic findings: dell17p and/or dell1q (20,5%), trisomy 12
or no abnormalities (38,5%), and del13q (23,1%). Seventy four percent
were Zap-70 positive, while only 36 % were CD38 positive. Zap-70 pos-
itivity was unrelated to Binet stage, CD38 expression and cytogenetic
findings (¢=0,285). Time-to-first-treatment was similar in Zap-70 posi-
tive and negative patients (=0,99). However, when the ratio between
MEFT of Zap-70 in B-CLL and T cells was used, we found that patients
with ratios higher than 0,4 had a prolonged time-to-first-treatment as
compared to patients with lower ratios (¢=0,03). Conclusions. Determi-
nation of Zap-70 expression using the ratio between Zap-70 MFI in
tumor and T cells is a reproducible method for Zap-70 evaluation in B-
CLL, by simultaneously providing an internal control for the fluores-
cence intensity of positive cells and reducing the inter-observer and tech-
nical variability.
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A PHASE 11 STUDY OF THE COMBINATION OF ALEMTUZUMAB AND PENTOSTATIN
IN PATIENTS WITH T-LYMPHOID MALIGNANCIES

E Ravandi, H. Kantarjian, S. Faderl, S. Verstovsek,
C. Koller, W. Wierda, A. Ferrajoli, E Giles, M. Keating, S. O’Brien

University of Texas, MD Anderson, Houston, Texas, USA

Backgrounds. Mature T-cell lymphoid neoplasms are clonal disorders
of post-thymic T-cells that are considered separately from precursor T-
cell leukemias. These neoplasms are generally refractory to traditional
chemotherapy regimens and as such, the prognosis for most patients is
poor; novel therapeutic strategies are needed. Alemtuzumab and pen-
tostatin have reported response rates of 50% to 75% when used indi-
vidually, but most responses are partial or of limited duration. Immuno-
suppression and risk of opportunistic infections are their principal over-
lapping toxicities. Aims. To determine the feasibility and efficacy of the
combination of alemtuzumab and pentostatin for the treatment of T-
lymphoid malignancies. Methods. We have treated 13 patients with T-
lymphoid malignancies (7 T-PLL, 1 ATL, 1 T-ALL, 2 /8-T cell
hepatosplenic lymphoma, 2 T-LGL) with a combination of alemtuzum-
ab 30 mg IV three times weekly for up to 3 months and pentostatin 4
mg/m’ weekly x 4 followed by alternate weekly administration for up
to 6 months. Prophylactic antibiotics including valacyclovir, trimetho-
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prim/sulfamethoxazole, and fluconazole (or equivalents) were admin-
istered during the treatment and for 2 months after completion. Results.
The median age of patients was 57 years (range 22-80 years), median
white blood count was 60.5x10°/L (range 0.6-279.5x10°/L), median
serum B-2M was 4.1 mg/L (range, 2.2 to 10.8 mg/L). Four patients had
splenomegaly (1-6 cm), and 5 lymphadenopathy. Eight had prior thera-
py (median 3, range 1 to 6 regimens). Eight patients have responded (7
CR, 1PR) for an overall response rate of 62%. Monoclonal T-cell recep-
tor chain gene rearrangements were detected by PCR in 7 patients and
became negative in 2 of 4 evaluable patients in CR. Median response
duration is 5+ months (range 0.25+ to 13+ months).

Two patients have proceeded to allogeneic stem cell transplant, 2 (1
with ATL and 1 with T-LGL) have died from disease progression after
an initial response, and 5 were refractory to therapy or died early from
disease-related complications. Opportunistic infections have included
reactivation of CMV in 3 patients, reactivation of HSV in 1 patient,
recurrence of pre-existing Serratia pneumonia in 1 patient and Aspergillus
pneumonia in 1 patient. Other toxicities were mainly grade 1 and 2 and
included nausea, fever, fatigue, infusion reactions, edema, and short-
ness of breath. Conclusions. The combination of alemtuzumab and pen-
tostatin is feasible and effective in T-cell neoplasms. Although infec-
tions including CMV reactivation are a concern, they may be minimized
with adequate prophylactic antibiotic therapy and close monitoring of
patients. Accrual is continuing.
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WNT5B EXPRESSION: A NEW POTENTIAL PROGNOSTIC MARKER IN CHRONIC
LYMPHOCYTIC LEUKEMIA

C. Rabascio, L. Saronni, V. Raia, P. Mancuso, A. Calleri, C. Massaro, P.
Antoniotti, J. Quarna, D. Laszlo, G. Martinelli,
E Bertolini

European Institute of Oncology, Milan, Italy

Background. ZAP70 and CD38 expression, along with heavy chain
(IgH) mutational status, are currently under investigation as predictive
markers in chronic lymphocytic leukemia (CLL). Previous data (Desh-
eng et al PNAS 2004) suggested that Wnt signaling pathway contributes
to a deficient apoptosis in CLL. Wnt5b is a ligand for members of the
frizzled family of seven transmembrane receptors. It may be a signaling
molecule which affects the development of some regions of tissues.
Correlation of ZAP70, CD38 expression and IgH status with Wnt5b
expression. Method. This retrospective study was conducted on 14 new-
ly diagnosed and 9 relapsed CLL patients and on 18 healthy donors. We
used the ABI PRISM 7000 Real Time platform to analyze Wnt5b expres-
sion, which was normalized against healthy donors median expression
(P/H). We also evaluated CD38 (Ibrahim et al Blood 2001), ZAP70
expression (Crespo et al N Engl ] Med 2003) and IgH rearrangement
(Theriault et al Mod Pathol 2000) as previously described. Results. All
healthy donors and 15 CLL patients showed Wnt5b expression, while
8 CLL patients were negative. After a median follow-up of 21,5 months
(range 8-29), 6 patients were in complete remission, 11 were in stable
disease (SD) and 6 had progressive disease (PD). 14/15 patients (93%)
with Wnt5b expression at diagnosis were in PD or SD (p=0.01 vs
patients in CR) at the end of follow-up. All patients who achieved a CR
after therapy had no or very low Wnt5b expression at diagnosis (medi-



an P/H=0, range 0-0.26), while SD or PD patients had a median P/H ratio
higher than 0.3 (range 0-10.52, p=0.01). ZAP70 was evaluated on 20/23
patients. 15 of them were ZAP70+ (75%) and 5 were ZAP70- (25%). 9
patients were ZAP70+/Wnt5b+; 88% of them had a SD or PD; 3 patients
ZAP70-/\Wnt5b+ showed no CR. Among the 6 patients ZAP70+/Wnt5b-
3 (50%) obtained a CR. Both patients showing ZAP70-/Wnt5b- achieved
a CR. 21 patients were also evaluated for CD38 expression; 62% (13/21)
were CD38- and 70% of them were WntSb+, 38% were CD38+ and
50% of them were Wnt5b-. IgH status was evaluated in 12 patients
before and after treatment; 9 of them (75%) maintained a monoclonal-
ity and 3 (25%) became polyclonal. 67 % of monoclonal patients at reval-
uation were Wnt5b+ at diagnosis, 84% of them achieved PD or SD,
while 33% of polyclonal patients were originally Wnt5b+. Conclusion:
In our CLL population, Wnt5b diagnosis expression suggests an associ-
ation with poor outcome. Among ZAP70- patients (good prognosis)
Wnt5b expression seems to further select patients with a worse progno-
sis. We are prospectively evaluating a larger patient population to con-
firm the predictive potential role of this novel biomarker in a multivari-
ate analysis. The availability of these novel biologic prognostic indica-
tors might be of relevance for future risk-adapted treatments.
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T CELL SUBSETS AND CMV INFECTION IN CLL: ASSOCIATIONS WITH IGVH
MUTATIONAL STATUS, GENE USAGE AND CHROMOSOMAL ABERRATIONS

H.D. Alexander, C. Matthews, M.A. Catherwood, T.C.M. Morris
Belfast City Hospital Trust, Belfast, Northern Ireland

Background. Chronic lymphocytic leukaemia (CLL) is characterised by
a profound dysregulation of the host’s immune system. This results in
recurrent infections and an increased incidence of autoimmune diseases,
suggesting T-cell dysfunction. Furthermore, the frequent use of poten-
tially more immunosuppressive therapies such as fludarabine and alem-
tuzumab, has also increased the incidence of recurrent infections, such
as cytomegalovirus (CMV), in CLL. CMV is a member of the herpes
family of DNA viruses and arguably causes the most morbidity and mor-
tality of any herpes virus. CMV establishes life-long latent infection
without clinical disease in immunocompetent individuals, but can cause
severe illness in newborns, transplant recipients, cancer and HIV patients.
Aims. This study was designed to determine the frequency of CMV
DNAemia in CLL patients, in comparison to normal age and gender
matched controls. Associations were sought between evidence of CMV
DNAemia and elevated T-lymphocyte subset numbers to determine if
T-subset expansions could be used as surrogate markers of CMV infec-
tion. IgVH mutational status, VH gene usage and chromosomal aberra-
tions were determined to ascertain if CMV DNAemia occurred more fre-
quently in patients with markers of poor outcome. Methods CMV DNA
copy number was measured using RQ-PCR CMV kit on a light cycler.
IgVH mutational status and VH gene usage were determined using BIO-
MED-2 primers and protocol, while the presence of adverse cytogenet-
ics was ascertained using interphase FISH technique. Results CMV DNA
was detected in 95/113 (84%) of CLL patients. Six of these had DNA
copy number > 1x10°, while 18/113 (16%) had no detectable viral DNA.
CMYV infection was significantly more common in CLL than normal age
matched controls. Additionally, the presence of elevated CMV DNA
copy numbers was not dependent on prior exposure to chemotherapeu-
tic agents. No significant associations between CMV DNAemia and T
cell subsets or markers of poor prognosis were noted. However, signif-
icant associations between high absolute cytotoxic T cell (CTLs) counts
and poor prognosis chromosomal aberrations, and advanced clinical
stage (Binet B&C), were recorded (p=0.017, p=0.026, respectively).
Intriguingly, patients with VH3-21 rearrangements were found to have
high CMV titres (p=0.049), whilst VH3-7 gene usage was linked to low-
er absolute T cytotoxic counts (p=0.009). Conclusions. This study demon-
strated that T cell subsets could not act as surrogate markers for CMV
DNAemia. Significant CD8" T cell expansions were identified in the
cohort of patients with poor prognosis cytogenetic abnormalities and
advanced clinical stage. T cell dysfunction in CLL has been suggested to
contribute to the aetiology and progression of the disease by being
unable to start, maintain and complete an immune response to the malig-
nant B cell and other antigens. Additionally T cells have been shown to
produce cytokines that prevent CLL cells from entering apoptosis. This
may lead to the accumulation of cytogenetic aberrations and therefore
may be involved indirectly in sustaining the tumour. Finally, the intrigu-
ing finding of high CMV DNA copy numbers in patients with VH3-21
rearrangements suggests that CMV infection may play a role in the poor
outcomes in these patients.
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SERUM THYMIDINE KINASE LEVELS CAN IDENTIFY EARLY STAGE B-CLL PATIENTS WITH
MUTATED IGVH GENES MOST LIKELY TO PROGRESS

H.D. Alexander, C. Matthews, M.A. Catherwood, T.C.M. Morris
Belfast City Hospital Trust, Belfast, Northern Ireland

Backgrounds. Thymidine kinase (TK) is a cellular enzyme which func-
tions as part of the pyrimidine salvage pathway involved in DNA syn-
thesis. Serum TK levels have been shown to be correlated with survival
in many malignancies, including CLL. Aims. This study was designed to
investigate associations between TK levels and other prognostic mark-
ers, in newly diagnosed Binet stage A patients. Furthermore, the use of
serum TK measurement to identify subcategories of disease within those
defined by IgVH mutational status, gene usage, CD38 expression, Zap-
70 positivity and chromosomal aberrations, was studied. Methods. Nine-
ty-one CLL patients were recruited to this study. Serum TK levels were
measured using a radioenzyme assay. IgVH mutational status and VH
gene usage were determined using BIOMED-2 primers and protocol.
Recurring chromosomal abnormalities were detected by interphase flu-
orescent in-situ hybridisation (FISH). CD38 and Zap-70 expression were
determined by flow cytometry and RT-PCR respectively. Results. The 91
patients (53 male, 38 female) had an age range of 37-94 years, median
71 years. Forty-five of the 91 patients were newly diagnosed Binet stage
A patients, 31 were previously diagnosed early stage patients and 15
cases had advanced CLL (Binet C/Rai III/IV). Significantly higher serum
TK levels were found in IgVH unmutated, compared to IgVH mutated,
patients (¢<0.001). Elevated TK levels were also associated with CD38
positivity (p=0.013), short LDT (p=0.026) and poor and intermediate
prognosis chromosomal aberrations (#<0.001). A TK level of greater than
8.5 U/L, best identified patients with progressive disease. Within the
newly diagnosed group, nine IgVH mutated cases had a TK level of 8.5
U/L, or greater. Closer scrutiny revealed that these patients had either
VH3-21 or VH1-69 gene usage and/or had short LDT of <12 mths, which
are associated with poorer outcomes. Additionally, within the unmutat-
ed subgroup of newly diagnosed patients, only one had a TK level low-
er than 8.5 U/L. This particular patient had not undergone lymphocyte
doubling, greater than four years after diagnosis, which was longer than
that seen in the remaining unmutated cases, with the highest TK values
recorded in patients with shorter lymphocyte doubling times. Conuclu-
sions. Unlike IgVH mutational status, TK does not lose predictive pow-
er as disease progresses, with the highest TK levels reported in advanced
clinical stage. This study demonstrated that determining serum TK lev-
el at diagnosis in early stage patients can identify those most likely to
progress and therefore require earlier treatment. Furthermore, the vari-
ations in disease progression within prognostic subcategories can be pre-
dicted by measuring serum TK levels at diagnosis, allowing further
refinement of risk stratification. We confirm the efficacy of TK measure-
mentin CLL to determine proliferation activity and predict clinical course
of this heterogeneous disease.
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DIAGNOSTIC POTENTIAL OF CD38 COMBINED WITH ZAP-70 EXPRESSION IN
PREDICTING MUTATIONAL STATUS OF IMMUNOGLOBULIN HEAVY-CHAIN VARIABLE
REGION IN 450 CHRONIC LYMPHOCYTIC LEUKEMIA CASES

E Morabito,' G. Cutrona,” M. Gentile,' S. Matis,” E. Vigna,' S. Molinu,?
M. Colombo,” M. Spriano,® E. Rossi,’ G. Festini," C. Gentile,'
C. Stelitano,' S. Molica,’ S. Zupo,’ V. Callea,' M. Ferrarini’

'Hematology Unit, COSENZA, Italy; *Natl. Institute for Cancer Res,
GENOA, Italy; *ASL S Martino, GENOA, Italy, *SL Trieste, TRIESTE,
Italy; ’ASL Pugliese-Ciaccio, CATANZARO, Italy

Backgrounds. Recent advances in the diagnosis and molecular charac-
terization of CLL permit improved prediction of disease prognosis,
which could result in better management. The best-studied parameters
are somatic hypermutation of the immunoglobulin heavy-chain vari-
able region (VH), expression of the cellular proteins CD38 and {-associ-
ated protein 70 (ZAP-70). Aims. In this study, we analyzed the muta-
tional status of the VH genes in CLL cells from a series of 450 cases and
correlated the results with CD38 expression detected by flow-cytome-
try and ZAP-70 using Western blotting. Methods. Determination of Zap-
70 was carried out by Western blot. For the purpose of this study, sam-
ples showing a negative and weak ZAP-70 patterns were collectively
analysed. The B-CLL Ig VH gene usage and mutation was determined
on cDNA according previously reported methods. The best cut-off point
for CD38 or Zap-70 expression for discriminating between mutated and
unmutated IgVH status was sought by constructing receiver operating
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characteristic (ROC) curves, which were generated by calculating the
sensitivities and specificities of data at several predetermined cut-off
points. Moreover, the usefulness of CD38 and ZAP expression in iden-
tifying VH mutational status was analysed according to the following
standard diagnostic tests: sensitivity and specificity, positive and nega-
tive predicted values and accuracy, as well as by Kappa statistic. Results.
As a first step, we determined, by ROC curve analysis, 30% as the best
cut-off value of CD38 which discriminates between mutated and unmu-
tated cases in CLLs (area under the curve 0.758, p<0.0001). On the basis
of standard diagnostic tests, CD38 expression, categorized by 30% cut-
off value, had relatively low sensitivity (70%), specificity (77 %), nega-
tive predictive (76%) and positive predictive (71%) values in anticipat-
ing VH mutational status. Moreover, Kappa statistic revealed that the
agreement between CD38 expression and VH mutational status was
low although significant (K=0.47, p<0.001). On the other hand, ZAP-70
showed very low sensitivity (57 %), high specificity (89 %), low positive
predictive value (57 %), relatively low negative predictive value (72 %)
and a low, although significant, K statistic (0.47, <0.001). Furthermore,
we combined the value of both tests to evaluate whether both variables
provided more precise information in estimating VH mutational status
compared to that obtained from each single test . In this regard, we
obtained the following Results. sensitivity, 90%; specificity, 96%; posi-
tive predictive value, 90%; negative predictive value, 76%; k statistic
0.48, p<0.001). Moreover, ROC analysis was also performed to detect
the optimal percentage of Ig V gene mutations capable of predicting cas-
es with positivity of both CD38 and Zap-70. The best cut-off value was
1.9% (AUC 0.814, p<0.0001), which is close to the threshold (2%) used
to distinguish mutated from unmutated B-CLL. Conclusion/Summary. Our
data demonstrated that neither CD38 nor ZAP-70 by themselves had an
important impact in anticipating VH mutational status. When CD38
and Zap-70 were combined, the predicting model significantly
improved, meaning that the combined use of CD38 and Zap-70 could
surrogate the prognostic value of VH mutational status. This informa-
tion should be validated on clinical ground.
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VH3-48 AND VH3-53 GENE REARRANGEMENTS REPRESENT UNIQUE SUBGROUPS IN
CLL AND ARE ASSOCIATED WITH BIASED A LIGHT CHAIN RESTRICTION,
HOMOGENOUS LCDR3 SEQUENCES AND POOR PROGNOSIS

H.D. Alexander, C. Matthews, M.A. Catherwood, T.C.M. Morris
Belfast City Hospital Trust, Belfast, Northern Ireland

Backgrounds. In recent years [gVH mutational status, VH gene usage,
and the potential role of antigens in the leukomogenesis of chronic lym-
phocytic leukaemia (CLL), have been studied extensively. In particular,
the identification of VH3-21 gene usage as a unique subset of CLL has
lead to questioning of the prognostic limitations of IgVH mutational
status, as VH3-21 usage is associated with poor prognosis, irrespective
of the fact that two thirds of such patients have mutated IgVH genes.
Furthermore, this specific gene has been linked with highly homoge-
neous heavy and light complementarity determining regions (CDR3),
indicating that these patients possess virtually identical BCR binding
sites and thus suggesting a common antigenic progenitor. Aims. The
aims of this study were to scrutinize VH gene usage in a large cohort of
CLL patients to determine if other VH gene rearrangements could iden-
tify similar prognostically significant subgroups of patients. Further-
more, we sought to identify the frequency of VH3-21 rearrangements
in a Northern Irish population of CLL patients, and determine if chro-
mosomal aberrations associated with poor outcomes could account for
the poor prognosis in these patients. Methods. Two hundred and twen-
ty eight patients were recruited from Belfast City Hospital Haematology
Outpatient Clinic and surrounding regional hospitals. Clinical staging
(Rai and Binet), immunophenotyping, lymphocyte doubling time (LDT)
and time to treatment (TTT) were available on all patients. [gVH and
IgVL mutational status, gene usage and CDR3 sequences were deter-
mined using multiplex BIOMED-2 primers and protocol and sequence
analysis. FISH analysis was performed on all patients. Results. VH3-21
gene usage (n=18) was associated with poor prognosis, overuse of VL3-
21 (VA2-14) gene and highly homogenous heavy and light CDR3
sequences. Only one VH3-21 patient showed an adverse prognosis chro-
mosomal aberration. VH3-48 (n=8) and VH3-53 (n=4) gene rearrange-
ments showed biased lambda light chain restriction (7A: 1k, 3A: 1k,
respectively). Further analysis revealed overuse of VL3-21 (VA2-14) gene
(7/8) and highly homogenous LCDR3 sequence (QVWDSSSDHPWV) in
VHB3-48 patients. Both VH3-48 and VH3-53 categories showed a prepon-
derance of females, short LDT (<1-21 months) and an absence of any
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poor prognosis chromosomal aberrations. Conclusions. This study
showed that the incidence of VH3-21 gene usage in Northern Ireland
(7.9%) lies between that reported in Scandinavian (12 %) and Mediter-
ranean populations (0-3%). Furthermore, VH3-48 rearrangements,
together with VH3-21 and possibly VH3-53, represent unique subgroups
in CLL associated with poor prognosis, irrespective of mutational sta-
tus. The recurrent use of specific VL genes and homogenous LCDR3
sequences in these patients suggests a common aetiological factor.

0784
IDENTIFICATION OF NEW GENOMIC ALTERATIONS IN CLL USING A 32K BAC CGH ARRAY

R. Gunnarsson,']. Staaf’ G. Jénsson,” K. Karlsson,> K. Willander,’
A. Borg,” G. Juliusson®

'"Lund University, Lund, Sweden; *Department of Oncology, Lund University,
Lund Sweden; *Department of Hematology, Lund University Hospital,
Sweden; *Stem cell center, Lund University, Lund, Sweden

Backgrounds. Cytogenetics in CLL is hampered by low mitotic index.
Genetic screening for prognostic factors has been routinely performed
by FISH for established abnormalities. All of them are unbalanced, and
some (e.g., del13q14) are believed to be early events of pathogenesis,
whereas others (del17p) may be associated with progression of disease.
To get a more detailed profile of genomic alterations in CLL we applied
a genome wide arrayCGH. Aims. To screen the genome of CLL cells
using a high resolution 32 K BAC array. To map and delineate estab-
lished and novel genomic alterations, with a view to prognostic and
pathogenic ramifications. To correlate the genomic data with IgVH
mutation status and outcome for patients in the Scandinavian phase III
study with primary/initial treatment for symptomatic CLL. Methods.
Genomic DNA from 74 pretreated patients was hybridized to a 32K
BAC array produced by Swegene DNA Microarray Resource Center,
Department of Oncology, Lund University, Sweden (http://swegene.
onk.lu.se). The array covered the human genome with a tiling resolution
of ~100 Kbp. The array data was analyzed with BioArray Software Envi-
ronment (hitp://base.thep.lu.se/). Results. Preliminary analysis of the DNA
copy number profiles allowed detection of previously described genom-
ic changes along with identification of novel alterations. The most com-
mon alteration among the CLL samples was del13q14 (40%) followed
by del11g22 (30%). In 13 out of 28 samples displaying the del13q14
homozygous deletion was implied. The minimal deleted region (MDR)
could be mapped to a region of 0.1 Mb encoding the genes DLEU1,
DLEU2 and DLEU?. Losses of chromosome 11q spanned from 11q14.1
to 11¢q23.2 with the peak at 11q22.3. Trisomy 12 was detected in 23%
of the samples, in several samples indicating only partial gains. Loss of
the 17p arm was also detected, in some cases with a concurrent gain of
the 17q arm. Genomic changes were detected in the majority of sam-
ples. For example, losses on 2q36, 5q13.2.12, 18¢q21.2 were detected in
individual samples. Recurrent gains were mapped to 6p21.3 and 8¢21.2.
Summary/Conclusions. The high resolution CGH array combines full
genome screening with high specificity and allows detection of small
lesions. Genomic abnormalities were identified in most patients, includ-
ing the well-known changes, and can be delineated accurately. Valida-
tion of novel changes and correlation studies will follow, and may
improve our understanding of genomic lesions and their clinical impli-
cations in CLL.
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EVALUATION OF TRANSFERRIN RECEPTOR 1 AND 2 EXPRESSION AT THE RNA AND
PROTEIN LEVEL IN NORMAL B CELLS VS. CHRONIC LYMPHOCYTIC LEUKEMIA

L. Chiotoglou,' M. Samara,' T. Smilevska,” K. Stamatopoulos,’
C. Belessi,® S. Lykousi,' N. Stavroyianni,” G. Paterakis,’ N. Stathakis,"
N. Laoutaris,” A. Fassas,” A. Anagnostopoulos,’ P. Kollia'

"University of Thessaly Medical School, Larissa, Greece; *G. Papanicolaou
Hospital, Thessaloniki, Greece; *Nikea General Hospital, Piraeus, Greece;
‘G. Gennimatas Hospital, Athens, Greece

Transferrin receptor 1 (TfR1, CD71) is one of the classical activation
markers up-regulated upon B-cell activation. TfR2 has significant
sequence homology with TfR1 and also binds transferrin, albeit with
lower affinity than TfR1. The TfR2 gene has two alternatively spliced
transcripts (o and B): in normal tissues, TfR2-oo mRNA is more abundant
than TfR2-B mRNA. Chronic lymphocytic leukemia (CLL) is character-
ized by almost ubiquitous CD71 expression (Smilevska et al., Leuk Res.
2006;30:183-9); this is in keeping with the activated status of CLL cells.
In the present study, we evaluated TfR1 and TfR2 expression at the
mRNA and protein level in 76 CLL patients as well as CD19* B cells



sorted from peripheral blood (PB) mononuclear cells of two healthy
donors. In all CLL cases, the tumor load (CD5'CD19" cells) was at least
70%. Forty-eight out of 76 CLL cases (63 %) carried IGHV genes with
<98% homology to the closest germline gene (mutated); the remainder
(28/76 cases, 37%) carried unmutated IGHV genes. TfR1 and TfR2
cDNA sequences were detected by RT-PCR in PB CD19+ B cells from
both healthy donors. All CLL samples were tested positive for TfR1
cDNA sequences; TfR2-0/f cDNA sequences were detected by RT-PCR
in, respectively, 39/76 and 70/76 CLL cases. Real-time PCR (using h-
HPRT as a housekeeping gene) revealed comparable TfR1 mRNA expres-
sionin CD19" B cells of both healthy individuals (average TfR1/h-HPRT
ratios: 0.995) as well as higher TfR2-o than TfR2-B mRNA levels (aver-
age TfR2-ovh-HPRT or TfR2-B/HPRT ratios: 0.07 and 0.016, respective-
ly). TER1 mRNA levels were widely divergent in CLL samples [median
TiR1/h-HPRT ratio: 1,3 (0.37-13.3)]. TER2-0. mRNA levels were not sig-
nificantly different in CLL vs. normal CD19" B cells [median TfR2-o/h-
HPRT ratio: 0.07 (0.008-1.9)]. In contrast, significantly higher TER2-B
mRNA levels were observed in CLL vs. normal B cells [median TfR2-B/h-
HPRT ratio: 0.06 (0.005-0.233)]. In CLL, no statistically significant asso-
ciations were identified between TfR1 or TfR2 mRNA levels and IGH
mutation status. TfR1 and TfR2 protein expression was studied by West-
ern blotting with appropriate antibodies. Quantitative gel-banding den-
sitometry was conducted on Epson GT-8000 Laser Scanner. TfR1 pro-
tein expression did not differ significantly in normal CD19" cells vs. CLL
(although CLL samples showed greater individual variation in TfR1 band
optical density). Faint TER2 bands were detected in normal CD19'B cells
(average optical density: 0.01), in marked contrast to CLL [median opti-
cal density: 0.4 (0.15-1.35)]. These results indicate that post-transcription-
al mechanisms are of greater importance in regulation of TfR1 expres-
sion in malignant CLL vs. normal B cells. TER2-8 mRNA and TfR2 pro-
tein expression are significantly more abundant in CLL, suggesting a
possible functional role for TER2 in malignant cells, perhaps other than
iron uptake. Finally, the results of the present study support the notion
that the standard model of iron homoeostasis, mediated mainly by TfR1
and perhaps by TIR2, remains the main mechanism to meet the
demands for iron in either normal or CLL malignant B cells.
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NEW PATHWAYS INVOLVED IN APOPTOSIS INHIBITON IN CHRONIC LYMPHOCYTIC
LEUKEMIA

R. Proto-Siqueira
Faculty of Medicine of Ribeirao Preto, Ribeirao Preto, Brazil

Background. Apoptosis reduction mediated mainly by increased
expression of BCL2 is a major mechanism of accumulation of mature B
lymphocytes in peripheral blood (PB) and bone marrow in chronic lym-
phocytic leukemia (CLL). The disease comprises two subtypes that are
characterized by important outcome differences observed between
patients expressing either mutated (MUT) or unmutated (NAIVE)
immunoglobulin genes. Aims. We analyzed the gene expression of the
malignant cells of CLL (MUT and NAIVE) to identify possible addition-
al molecular mechanisms related to decreased apoptosis. Materials and
methods. CD19" lymphocytes were isolated by positive magnetic cell
sorting (MACS) from six CLL patients (3 MUT and 3 NAIVE), three
mantle cell lymphoma (MCL) patients, and 4 normal naive B-lympho-
cytes isolated from tonsils. Gene expression profiles were obtained by
serial analysis of gene expression (SAGE) and individual gene expressions
were measured by real time PCR and semi-quantitative RT-PCR. We
also evaluated, by real-time PCR, the expression of BCL2, ZAP-70,
CFLAR and TOSO (FAIMS3) in 22 CLL, 8 MCL patients and 8 normal
CD19+ PB cells (nCD19") obtained from healthy volunteers. Results.
Approximately 100,000 tags were sequenced for each CLL subtype, cor-
responding to 15,000 known genes, whereas for MCL and normal naive
B cells we sequenced about over 60,000 tags which matched 16,000-
13,000 known genes. The comparison between the two subtypes of
CLL reveled only 27 genes with significant (p< 0.001) differences. The
comparison of the transcriptional profiles from CLL with that of nCD19*
(obtained from Hashimoto et al, 2003) revealed that transcripts of ILR4,
IL24, TOSO and FMOD were exclusively or highly represented in CLL,
whereas JUN, JUN-B, IL-8 and EGR-1, among others, were poorly rep-
resented in CLL. Comparison of MCL and naive B lymphocytes revealed
that CFLAR was overrepresented in MCL (p<0.001). To corroborate
SAGE results, observed differences in gene expression levels were vali-
dated by semi-quantitative RT-PCR of the same six cases of CLL, 3 cas-
es of MCL, one nCD19+ cells and one normal bulk BM, for 7 different
genes: HLADR _5, SIAT-6, SURE-5, ILR4, FMOD, IL24 and IL8. The real-
time PCR analysis of 22 CLL, 8 MCL patients and 8 nCD19" reveals that
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TOSO were over expressed in CLL cases (CLL x nCD19* p=0.0130; CLL
x MCL p=0.0337). The expression of TOSO correlated significantly with
BCL2 and ZAP70 expression in CLL (TOSO x BCL2, Spearman’s
r=0.5439, p=0.0019; TOSO x ZAP70, r=0.5318 p=0.0025). CFLAR was
over-expressed both in CLL and MCL when compared with nCD19+
cells (<0.01). Conclusions. This new approach to evaluate gene expres-
sion revealed that both CLL subtypes have very similar protiles. Various
differences of the gene expression observed between the CLL and its nor-
mal counterpart are related to the deficiency of apoptosis, and among
them we demonstrate for the first time the participation of TOSO and
CFLAR. They represent addition pathways that contribute to apoptosis
inhibition, and the expression of TOSO is probably associated with a
poor outcome. Our findings strengthen the role apoptosis deregulation
in the genesis of the leukemic phenotype, and reveal novel genes
involved in these pathways.
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T-CELL TYPE LYMPHOPROLIFERATIVE DISEASE OF GRANULAR LYMPHOCYTES
IS EQUIPPED WITH A PHENOTYPIC PATTERN TYPICAL OF EFFECTOR CYTOTOXIC CELLS

R. Zambello, 1. Baesso, L. Pavan, E. Boscaro, M. Miorin, M. Facco,
N. Maschio, L. Trentin, C. Agostini, G. Semenzato

Padua University School of Medicine, Padua, Italy

In 22 patients with CD3* LDGL we investigated whether proliferat-
ing GL displayed the phenotype of fully differentiated cytotoxic cells. To
this aim, according to the recently defined phenotypical pattern recog-
nizing the different stages of cytotoxic effector cell differentiation, we
analyzed the expression of CD27, CD28, CD45RA, CD45RO, CD62L,
CCR7, IFN-y on GL surface. Since NK receptors have been found to be
central in the pathogenesis of LDGL, we also analyzed the expression
of Killer-Immunoglobulin-like Receptors (KIRs), CD94/NKG2, NKG2D
and Natural Cytotoxicity Receptors (NCRs) on GLs surface. In all LDGL
patients taken into account, GLs were found to be monoclonally
rearranged for the T-cell receptor (TCR)y. In 18/22 patients studied, our
data showed that CD3'CD16" cells expressed a homogeneous CD45RA",
CD27-,CD28, CD62L", CCR7", INF-y+ pattern, consistent with those of
fully differentiated CTLs. In four cases a coexpression of CD45RA and
CD45R0O was documented by GL. The majority of these patients (20/22)
expressed NKG2D receptor. In addition, KIR receptors were expressed
only in a fraction of patients (7/22) as far as CD94/NKG?2 (5/22). Inter-
estingly, the activating receptor CD94/NKG2C was detected in 2/5 of
CD94" cases, suggesting that activating signals for cell proliferation might
stem from this receptor. In all patients’ GLs the NCRs NKp44, NKp46,
NKp30 were absent, while NKp80 was expressed in the majority of cas-
es (20/22). In conclusion, our data demonstrated that GLs in CD3* LDGL
patients show a phenotype consistent with that of fully differentiated
CTL. The expression of NK receptors, although useful for the definition
of diagnosis of LDGL, does not represent a critical feature of the abnor-
mal clone, suggesting that expression of these receptors is indipendent
from the acquisition of the in vivo mature CTL phenotype, which indeed
represents the truly distinctive phenotypic hallmark in these patients
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LOW-DOSE ALEMTUZUMAB MONOTHERAPY IN ADVANCED CHRONIC
LYMPHOCYTIC LEUKEMIA (CLL)

A. Cortelezzi,' M.C. Pasquini,” G. Reda,” E Ripamonti,’ B. Sarina,’
W. Barcellini,* G. Lambertenghi Deliliers®

'Fondazione Policlinico Universita Milano, Milan, Italy; *University of Study
Milan, Milan, Italy; *Istituto Humanitas, Milan, ltaly; *Ospedale Maggiore
Policlinico, Milan, Italy

Backgrounds. Alemtuzumab is a well established therapeutic tool in
CLL and its low-dose (Id) subcutaneous (sc) administration is safe and
efficacious. Aim: To confirm on a larger number of patients with a longer
follow-up the results of an already published (Cortelezzi A. et al Haema-
tologica 2005, 90: 410-412) pilot study on Id sc alemtuzumab in refrac-
tory CLL. Methods. Since January 2003 we treated at our Istitutions thir-
ty-six consecutive CLL patients, 33 of whom are evaluable for efficacy.
Patient characteristics were as follows: M/F 22/14; median age 68 years,
range 48-83; Binet stage C 36.1% , stage B 55.6%, progressive stage A
8.3%; abnormal karyotype 69.4%, including unfavourable alterations
(17p-13.8%, 11qg- 22.2%, trisomy 12 19.4% and 6q- 5.5%); ZAP-70 pos-
itive at immunoistochemistry55.5%. All the patients were pretrated
(median prior lines of therapy 2, range 1-5) and refractory to alkylators,
58.3% were fludarabine-resistant, and 25% also rituximab-resistant. Pre-
vious grade 3/4 infections were documented in one third of the patients.
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Alemtuzumab schedule was as follows: 10 mg sc X 3/ week for 18
weeks, with anti-infective prophylaxis. Results. The overall response
rate (NCIWG criteria) was 48.5%, including 21.2% complete response.
Better responses were seen in blood (77.4%), as compared with bone
marrow (54.5%), spleen (50%), and lymph nodes (48.5%). Responses
were observed in patients with Zap70+ (45%), adverse Karyotype
(40%), 17p- (60%), stage C (46%), fludarabine- (47.4%) and rituximab-
resistance (33.3%). Progression was documented in 7/16 responders
after a median of 12 months (range 6-18 months) After a median follow-
up of 15 months (range 1.5-38) the median survival has not been reached
for the entire case series (66.6% alive), responders (75%), and non-
responders (58.8%). Eleven patients died after a median of 10 months
(range 1.5-25) for infectious complications, 2 of them were in remission
and 9 in progressive disease. Grade III-IV neutropenia or anemia were
recorded in 36.1% and 2.7 % of the patients, respectively. Mild anaemia
was observed in 55.5% of the patients during alemtuzumab therapy.
Coombs-positive AIHA was documented in two patients after the end
of Tx administration (9 and 1.5 months), being a reactivation in one of
them. Two patients developed ITP one month after stopping alem-
tuzumab. Infections (1 otitis media due to Pseudomonas, 1 dermatomer-
ic Herpes zoster, 2 pneumonia, 1 lethal polymicrobial sepsis) occurred
during alemtuzumab treatment in 13.8% of the patients. Transient and
clinically silent reactivation of cytomegalovirus was documented in
22.2% of the patients by pp65 antigenemia testing or PCR. Eight patients
(4 with latent and 4 with reactivated HBV infection) received lamivudine
while on alemtuzumab. Adefovir dipivoxil was associated to lamivudine
in two cases for an hepatitis flare. These antiviral therapies enables us
to complete alemtuzumab Tx in all the patients. Conclusions. We confirm
on a larger number of high-risk relapsing/refractory CLL patients the
high percentage of response, long remission duration, and the favourable
toxicity profile of Id sc Alemtuzumab already shown in the pilot study.

0789

ALLOGENEIC STEM CELL TRANSPLANTATION AND CHRONIC LYMPHOCYTIC LEUKEMIA:
DISTINCT IMMUNOGLOBULIN VARIABLE HEAVY CHAIN GENES AS A POSSIBLE
PROGNOSTIC INDICATOR

1. Panovska-Stavridis, L. Cevreska, M. Ivanovski, L. Hadzi-Pecova,
A. Stojanovik, B. Georgievski

Medical Faculty-Skopje, Skopje, Macedonia

Backgrounds. Although the treatment of chronic lymphocytic leukemia
(CLL) has changed dramatically over the previous few years, CLL
remains an incurable disease. Great proportions of patients relapse ear-
ly after the treatment and eventually become refractory to treatment. To
anumber of these subjects allogeneic stem cell transplantation (alloSCT)
is being offered, even though the procedure is still considered as exper-
imental approach and is associated with a number of risks. The muta-
tional status of the immunoglobulin variable heavy chain (VH) genes is
a major prognostic indicator for the clinical course and outcome of the
CLL patients. More recently, additional prognostic categories have been
identified by recognizing disease subsets which utilize unique VH genes.
Examples include the V3-21, V1-69 and V3-72 genes which are invari-
ably associated with progressive and stable disease, respectively. Aims.
The aim of our study was to investigate the possibility to identify suit-
able CLL candidates for alloSCT among CLL subsets that utilize unique
VH genes. Methods. The study group consisted of 106 consecutive CLLs
that had been diagnosed at our Institution prior to 2000, according to
standard morphologic and immunophenotypic criteria. VH gene fami-
ly usage and mutational status were obtained by direct sequencing of
RT-PCR amplified RNA samples. Correlations between the different
CLL subsets were made using standard statistical tests. Results. Our
results showed that 61 (57,6 %) patients utilize mutated VH genes, and
the rest 45 (42,4%) have unmutated sequence. The most frequently
rearranged VH gene in our CLLs was V1-69 gene, in all 25 cases (23.6%)
with unmutated sequence. We compared the overall survival (OS) of the
V1-69 subgroup against all the other patients. The two groups were
comparable regarding the sex, age, total tumor mass (TTM) score and
Rai stage. The VH1-69 group has median OS of 56.7 months and all
others patients have median OS of 125. 8, (»<0.0001). Then, we further
analyzed the differences in survival between VH1-69 cases and all
patients with unmutated VH genes. There were no differences between
the two subgroups regarding the age, gender, TTM score, Rai stage and
OS. No other unique VH gene, utilized in our study group, had frequen-
cy important of analyzing. Conclusion: Our data do not support the the-
sis that patients expressing V1-69 gene form a distinct subgroup of CLL
patients. Further investigations are needed to reach the definite conclu-
sion regarding the role of V1-69 gene and all others distinct VH genes in
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the prognosis and treatment decision in CLL patients. Our results con-
firmed that CLL with unmutated VH gene sequence has poorer OS and
we suggest that all younger patients that utilize unmutated VH genes
should be consider as candidates for early alloSCT, immediately after the
first complete remission, if HLA identical donor is available.
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REVERSAL BONE MARROW ANGIOGENESIS AFTER COSOLIDATION THERAPY
WITH ALEMTUZUMAB IN ADVANCED CLL

S. Molica,' M. Montillo,’ D. Ribatti,* R. Mirabelli,!
A. Tedeschi,’ E Ricci,? S. Veronese,® A. Vacca,” E. Morra’

'A.O. Pugliese-Ciaccio, Catanzaro, Italy; *Niguarda Hospital, Milan, Italy;
*Anatomy Hinstitute, Unversity Bati, Bari, Italy; *Niguarda Hospital, Milan,
Italy; *University Bari, Bari, Italy

We have previously shown that in patients with advanced chronic
lymphocytic leukaemia (CLL) who respond to therapy with fludarabine
bone marrow (BM) angiogenesis decreases significantly. To expand on
these observations, we evaluated microvessel area of BM samples from
20 patients with advanced CLL (i.e., symptomatic Binet stage B or C)
who received at least 8 weeks after the end of treatment with fludara-
bine subcutaneous alemtuzumab, three times weekly for 6 weeks, at
escalating dose up to 10 mg. The patient sample included 14 males and
6 females with a median age of 51 years (range 44-60). After a median
number of 6 cycles of fludarabine (range, 4-13), 11 (55%) patients could
be classified in complete remission (CR) and 9 (45%) in partial remission
(PR) (7 nodular-PR and 2 PR). Interestingly, the rate of CR increased to
90% (18 CR; P=0.03; Fisher’s exact test) after treatment with alem-
tuzumab. In keeping with hematological responses, significant changes
of BM angiogenesis were observed. The assessment of microvessel area
carried out at the starting of therapy, after fludarabine and at the end of
therapy with alemtuzumab, respectively, showed a continuous decrease
in the extent of microvessel area (#=0.002). This conspicuous feature was
easily demonstrable in ZAP-70-positive (p=0.02) and ZAP-70-negative
(»=0.001) patients. As far as molecular response is concerned, 13 out of
20 (65%) patients changed from a monoclonal to a polyclonal pattern
of IgH. A separate evaluation carried out in patients with a persistent
monoclonal IgH pattern and in patients who changed to a polyclonal pat-
tern of IgH after therapy with alemtuzumab showed a significant reduc-
tion of BM microvessel area only in the latter (»=0.0002). Finally, a sig-
nificant (#=0.0001) decrease of the extent of BM angiogenesis was
observed among patients who received a cumulative dose of alem-
tuzumab higher than median (i.e.184 mg) while the same did not apply
for those who had received cumulative dose of alemtuzumab lower
than median (p=0.127). In conclusion, a decrease in BM vascularity was
observed after treatment with alemtuzumab. Such a finding reflects
either molecular response or cumulative dose of alemtuzumab. These
observations lend support to the anti-angiogenic role played by alem-
tuzumab in CLL.
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FLUDARABINE AND CYCLOPHOSPHAMID (FC) VERSUS CYCLOPHOSPHAMIDE,
VINCRISTINE AND PREDNISONE (CVP) AS FIRST LINE TREATMENT IN CHRONIC
LYMPHOCYTIC LEUKAEMIA (CLL)

T.H. Abdelhamid, N. Al-Lahloby, A. Kamel, N. Elsharkawy, A. Zaher,
N. Francis

National Cancer Institute, Cairo, Egypt

Backgrounds. The combination of CVP is known to be active in previ-
ously untreated CLL patients. FC is another effective regimen. Aim. To
evaluate the response rate, time to disease progression and survival of
FC (arm A) versus CVP (arm B) as first line treatment. Patients and
method: The patients were randomized into the two treatment arms,
each 31 patients. The diagnosis of CLL was established according to the
criteria of the International Workshop on CLL (IW CLL) 1989. Eligibili-
ty criteria were age<65 years, ECOG performance status 0 -II with high
risk category (Rai stage III-IV) or Rai stage I-II if they have at least one
of the followings: one or more of the disease related symptoms, progres-
sive marrow failure, massive splenomegally or lymphadenopathy or
progressive lymphocytosis > 50% in 2 months or lymphocyte doubling
time < 6 months. Arm A: Cyclophosphamide 250 mg/m’ I.V. D1 to D3
and Fludarabine 25 mg/m2 D1 to D3. Arm B: Cyclophosphamide 400
mg/m’ V. D1 to D3, Vincristine 1.4 mg/m2 D1 and Prednisone 100
mg/m’D1 to D5 P.O. Cycles to be repeated every 21 days. Hematolog-
ical toxicity was recorded according to the NCI sponsored working



group revised guidelines for diagnosis and treatment of CLL (Cheson et
al 1996). Evaluation of response was done according to the NCI-WG
response criteria. Patient with stable or progressive disease after the 3rd
cycle were excluded from the study while PR and CR cases continued
to 6 cycles of the same regimen. Bone marrow biopsy and Immunophe-
notyping were done to confirm the response to treatment. Results. The
median age for the whole group was 53.5 years (Range 33 -65).They
included 42 males and 20 females. Twenty cases had stage Il and 21
patients for each of stage IT and III. The median TLC was 81x10°/L.The
median lymphocyte count was 70x10°/L. The median hemoglobin lev-
el was 9.2 gm/dl, while the median platelets count was 150x10°/L. Pre-
treatment bone biopsy showed diffuse pattern in 49 cases (79 %) and the
median lymphocyte in bone marrow was 85.5%. Complete clinical
remission was reported in 15 /31 cases in arm A (48.4%) compared to 6
/81 in arm B (19.4%) p=0.17. Confirmed CR by bone marrow biopsy
was reported in 10 cases in arm A (32.3%) and only 3 cases in arm B
(9.7%). Partial response with nodules (PR-nod.) was reported in 5 cases
(16.1%) in arm A and 3 cases (9.7 %) in arm B. Median time to disease
progression was 25 months in arm A and 6 months in arm B (p=0.03).
At 2 years, no significant difference in survival between both arms was
detected (83.9% for arm A versus 74.2% for arm B). Conclusion: The
combination of FC is able to induce higher response rate with better
quality of response at the level of BM biopsy. There was a statistically
significant di(]Cf)erence in time to disease progression in favor of FC regi-
men but no significant difference in overall survival.
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ORAL FLUDARABINE AND CYCLOPHOSPHAMIDE IN UNTREATED PATIENTS
AFFECTED BY CHRONIC LYMPHOCYTIC LEUKEMIA. A PILOT STUDY

L. Laurenti,' A. De Padua,' M. Tarnani,'P. Piccioni’,
A.M. Wahlstrom,” M. Garzia,' N. Piccirillo,' G. Zini,' A. Fiorini',
G. Farina,' C. Rumi,'S. Marietti,'S. Sica,' G. Leone'

Istituto di Ematologia UCSC-Roma, Rome, Italy; *Sahlgrenska University
Hospital, Gothenburg, Sweden

Backgrounds. The introduction of fludarabine into the treatment of chron-
ic lymphocytic leukemia (CLL) has improved the complete remission rate
(CR), overall response rate (OR), and progression free survival (PFS) com-
pared with alkylator based regimens. Its synergistic action with cyclophos-
phamide has demonstrated significative advantages as front line therapy in
untreated CLL patients with advanced disease. The oral formulation of flu-
darabine showed a similar safety profile and rensponse rate as the endove-
nous compound. Aims. Primary end-point was to test efficacy and safety
of the oral formulation of fludarabine combined with cyclophosphamide as
front-line therapy of high-risk CLL. As secondary end-point we examined
the impact of new prognostic factors associated with progressive CLL (i.e.
unmutated IgVH gene status, positivity for ZAP-70, del(11)(¢23), and
del(17)(18.1)) on treatment outcome. Methods. Starting from December
2002, 30 untreated patients with advanced CLL, 20 male and 10 female,
with a median age of 68.5 years (52-75) received oral fludarabine (30 mg/sm)
and oral cyclophosphamide (250 mg/sm) for 3 consecutive days every 4
weeks, for a total of 6 cycles. At study entry, 25 patients were in stage B/II
with progressive disease, 2 in stage C/III, and 3 in stage C/IV. Twelve
patients had unmutated and 11 mutated IgVH genes, while in the remain-
ing 7 patients the I[gVH gene mutation status was not evaluable. Fifteen
patients had more than 20% ZAP-70 positive CLL-B cells, and four patients
had the high rish cytogenetic abnormalities del(11)(q23) or del(17)(13.1).
Results. Among the 26 evaluable patients, 12 obtained CR (46%), 8 PR
(31%). Of the remaining patients 3 had stable disease and 3 progressive dis-
ease. In terms of haematological toxicity 6 patients developed grade IV neu-
tropenia and received G-CSF treatment, while two patients developed
severe anemia (grade IIl and IV) that required red blood cell transfusions.
Only one patient developed a transient febrile neutropenia of unknown
origin, but did not require hospitalization. Mild extra-hematological toxic-
ity consisting of nausea and vomiting occurred in six patients during the
treatment. No significant differences were noticed in terms of CR and OR
rate between the IgVH mutated and unmutated groups (p=ns). Among the
5 patients who have relapsed so far, 4 had unmutated and only 1 had mutat-
ed IgVH genes (p=ns), and all three patients that required new treatment
(NCI WG criteria) had unmutated IgVH. Conclusion: Oral fludarabine plus
cyclophosphamide as front-line therapy in CLL achieved a good overall
response rate in our series of patients (46% CR and 31% PR). The haema-
tological and extrahematological side effect were mild and the oral scheme
was easy to administer. The differences in terms of CR, OR and PES
between the IgVH mutated and unmutated groups did non reach statisti-
cal significance. However, a longer follow-up is required to define the pos-
sible correlation between these prognostic factors and treatment outcome.
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CYTOGENETIC CHARACTERIZATION OF B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA / B-
CELL SMALL LYMPHOCYTIC LYMPHOMA (B-CLL/B-SLL)

AL Zakharova, T.N. Obukhova, Y.Y. Lorie, E.V. Domracheva
National Center for Hematology, Moscow, Russian Federation

Background. Chromosome abnormalities studied in a debut of B-
CLL/B-SLL provide the important prognostic information. However,
inconsistent imformation about the prognostic significance of cytogenet-
ic aberrations in B-CLL/B-SLL is still present. There are also few data
available looking in particular at cytogenetic characterization of the rare
subtype of this disease - B-SLL. Aims. To define the type and frequency
of chromosome changes of B-CLL/B-SLL and to estimate their prognos-
tic significance. Methods. We studied 135 patients with B-CLL/B-SLL, 90
men and 45 women. The median age was 58 years (range 23 - 84 years).
Median follow-up for survival was 32 months. The diagnosis was made
by clinical, cytological, histological and immunofenotypic criteria. CD38
expression was measured by f%ow cytometry in all patients. IgVH muta-
tion status was determined in 61 patients. We performed conventional
cytogenetic assay (CCA) and fluorescence in situ hybridization (FISH)
using multicolor probe sets LSI p53 / LSI ATM and LSI D13S319/LSI
13q34/CEP12 on mononuclear cells. All B-CLL patients did not receive
specific therapy till the moment of cytogenetic analysis. Results.
Dell13q14 was the most frequent cytogenetic abnormality; it was
revealed in 34 (25%) cases. Del11¢q23 was found in 26 (19%) cases, tri-
somy 12-in 17 (13%) cases and del17p13-in 8 (6%) cases. Complex kary-
otype was obtained in 8 (6%) patients. B-SLL was diagnosed in 11 (8%)
patients; in 8 (73%) of them we identified del11q23, in 4 (36%)-trisomy
12. We did not reveal chromosome abnormalities in one of these
patients. The combinations of del11¢q23 and trisomy 12 were found in
2 B-SLL patients. The frequency of del11¢23 and trisomy 12 in B-SLL
patients is higher than in B-CLL patients (¢<0.0001 and p=0.02, respec-
tively). There was no one B-SLL patient with del13q14, though it is the
most frequent aberration in B-CLL patients. The amount of CD38" tumor
cells 30% or more was typical for the majority of B-CLL patients with
del11¢23 (p=0.02), complex karyotype (p=0.031) and was also identified
in all B-SLL patients. The amount of CD38" tumor cells less then 30%
was characteristic for patients with del13q14 as a single aberration
(»=0.045). 3% or more IgVH mutation was typical (»=0.039) for B-CLL
patients without revealed aberrations. The IgVH data were obtained in
4 of B-SLL patients; all of them had less than 3% IgVH mutation. Accord-
ing to the survival rate of B-CLL/B-SLL patients with different karyotype
we have allocated 3 prognostic groups of cytogenetic signs: favorable
‘the absence of aberrations or del13q14 as a single abnormality; the group
of intermediate prognosis-patients with del11q23 or trisomy 12; unfa-
vorable-del17p13 or complex karyotype. The overall survival in all 3
patients groups differed each from other, p<0.025 (see figure). Conclu-
sions. For B-CLL normal karyotype and del13q14 as a single aberration
are the factors of favourable prognosis, del11g23 and trisomy 12 are the
signs of intermediate prognosis, the unfavourable prognostic factors are
del17p13 and complex karyotype. Cytogenetic teatures of B-SLL are
del11¢23, to a lesser degree - trisomy 12 and the absence of del13q14.
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IGVH MUTATIONAL STATUS, VH GENE USAGE, GENDER AND PROGNOSIS IN CHRONIC
LYMPHOCYTIC LEUKEMIA

H.D. Alexander, C. Matthews, M.A. Catherwood, T.C.M. Morris,
Belfast City Hospital Trust, Belfast, Northern Ireland

Backgrounds. Somatic hypermutation in the variable region of the
immunoglobulin heavy chain gene (IgVH) has been shown to be a pow-
erful prognostic parameter in chronic lymphocytic leukaemia (CLL) and
has the capacity to differentiate between two disease subsets. In recent
years individual IgVH gene rearrangements, in particular VH3-21, have
been shown to define unique disease entities in CLL. Aims. To deter-
mine the most commonly expressed VH genes in a Northern Irish cohort
of CLL patients and to ascertain if variations in gender, light chain restric-
tion and the presence of chromosomal abnormalities show associations
with IgVH mutational subgroups and individual gene rearrangements.
Methods. Two hundred and twenty-eight CLL patients were recruited
from Belfast City Hospital and surrounding hospitals. IgVH mutational
status and VH gene usage were determined using standard BIOMED-2
primers and protocol followed by sequence analysis. FISH analysis was
performed to identify the presence of recurrent chromosomal aberra-
tions. Light chain restriction was determined by standard immunophe-
notyping techniques. Results. The most common VH gene rearrange-
ments were VH4-34 (13.5%), VH1-69 (12.3%), VH1-2 (7.9%), VH3-21
(7.9%) and VH1-3 (7.5%). Females showed a bias towards mutated
IgVH status (2M: 1UM), overuse of VH4 genes (40%) and a lower fre-
quency of trisomy 12 (7 %). In contrast males showed no mutational bias
(1:1), overrepresentation of VH1 genes (38%) and a higher incidence of
trisomy 12 (21%). VH3-21, VH3-48 and VH3-53 showed preferential
lambda light chain restriction, while VH1-69 had overrepresentation of
kappa light chains. Further analysis of VH3-48 and VH3-53 gene usage
showed a preponderance of females (7:1, 3:1 respectively), lambda light
chain restriction and inferior outcome irrespective of IgVH mutational
status. Conclusions. This study has demonstrated gender related differ-
ences in CLL, which can be explained partly by the increased incidence
of mutated IgVH genes, biased use of VH4 genes and lower frequency
of adverse chromosomal aberrations in female patients. This study con-
firms that gender related survival differences exist in CLL patients and
that gender should be taken into account in risk stratification of patients
at presentation. Furthermore, specific VH gene usage is associated with
have distinctive characteristics, supporting the concept that antigens
have an important role to play in the aetiology of CLL.
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VH GENE USAGE AND SOME FEATURES OF DISEASE COURSE IN CHRONIC
LYMPHOCYTIC LEUKEMIA

N. Bilous,'I. Abramenko,'I. Kryachok,'Z. Martyna,' A. Chumak’,
L. Phylonenko,” T. Serbynenko’

'"Research Centre for Radiation Medicine, Kiev, Uktaine; *Regional Hospital,
Poltava, Ukraine

Backgrounds. Currently immunoglobulin heavy chain variable region
(VH) gene mutation status considered to be the most accurate discrim-
inator of clinical outcome in CLL. However, the latest data suggest, that
individual VH genes might also have prognostic significance, independ-
ently of mutation status. Aim: The aim was to refine the significance of
VH mutation status and VH gene usage for prognosis of CLL course.
Methods. Total RNA was extracted by guanidinium thiocianate method
from peripheral blood lymphocytes and reverse transcribed into cDNA.
VD] sequences were amplified using VH-FR1/JH primers as recommend-
ed by BIOMED-2 protocol. Purified PCR products were sequenced
directly with automated DNA sequencer and sequences were analyzed
using international databases (IMGT, IgBlast, V-BASE). Results. We
sequenced VD] rearrangements in 76 CLL patients from different regions
of Ukraine. Of the 51 tunctional VH genes, 24 were identified, which
represented 3 VH gene families -VH3 (34; 44.7 %), VH1 (28; 36.8%), and
VH4 (14; 18.4%). The most frequent VH gene was VH1-69 (19 cases,
25%) followed by VH4-34 and VH3-33 (5 cases each; 6.6%), VH3-07,
VH3-30, VH3-09 and VH3-21 were used in 4 cases each (5.3%). Unmu-
tated were 53 cases (69.7 %) and 23 cases (30.3%) were considered as
mutated ones using 2% mutation border. All VH1-69 cases had a
germline configuration, and this gene was the most frequently represent-
ed VH gene in the unmutated subset. Within the mutated subset the
most frequent gene was VH3-07. In comparison with mutated cases,
patients with unmutated VH status had shorter median time to progres-
sion (40 months vs. 91 months; Log Rank 7.24; p=0.0071), more fre-
quent marked lymphadenopathy and splenomegaly at the moment of
diagnosis (13/53 vs. 0/23; p=0.008), though differences in total survival
were non-significant (median 49 months for mutated cases and did not
reach for unmutated cases; Log Rank 2.53; p=0.1115) due to a short time
of observation. All patients resistant to therapy with progressive disease
according to NCI-WG belonged to unmutated cases from VH1 (6) and
VHS family (6) (v=0.02). Autoimmune disorders were registered main-
ly among unmutated VH1 (3-VH1-69, 2-VH1-58, and 1-VH1-45) and
VHS3 cases (1- VH3-09, 1-VH3-11, and 1-VH3-21) and only one patient
had mutated VH1-02 gene. Secondary cancer has developed in 2 patients
with unmutated VH1-69 (stomach, urethra) and in one patient with
mutated VH3-07 (skin). On the contrary, Richter transformation was
observed only in patients with VH3 and VH4 genes (VH3-30 and VH3-
48 mutated; VH3-09, VH3-20, VH3-33, VH3-53, and VH4-34 unmutat-
ed) (p<0.05 in comparison with VH1 gene family). The worth course of
disease had 2 unmutated VH3-09 patients (dead, survival 11 and 49
months), and the best-the patient with mutated VH3-21 gene with short
CDRS3 sequence - ARDMNAMDYV (alive, survival 247 months, in status
of complete remission after fludarabine treatment, duration 26 months).
Conclusion: While the significance of VH mutation status for prognosis
of CLL course is beyond question, some features of the disease might
be associated with individual VH gene usage.
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EFFICACY OF RITUXIMAB IN HAIRY CELL LEUKEMIA

MXK. Angelopoulou,' S.I. Kokoris,' P. Tsaftaridis," E. Plata,’
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M.N. Dimopoulou’

'National and Kapodistrian University of, ATHENS, Greece; *University of
Athens, ATHENS, Greece

Backgrounds. Hairy cell leukemia (HCL) is a rare B-chronic lymphopro-
liferative disorder with an indolent course. First-line treatment modali-
ties include 2-chlorodeoxyadenosine, 2-deoxycoformycin and interfer-
on-o.. The efficacy of anti-CD20 (Rituximab) in other BCLDs and the
strong expression of CD20 by hairy cell leukemia lymphocytes indicate
that Rituximab could be an alternative in the treatment of HCL. Aims.
The experience of a single Hematology Unit in the treatment of relapsed
HCL with Rituximab. PATIENTS AND Methods. We retrospectively
analyzed all hairy cell leukemia patients who received Rituximab as sal-
vage therapy in 1st or subsequent relapse. The clinical and laboratory
characteristics at diagnosis and relapse, primary treatment and its dura-
tion, as well as response to treatment were analyzed. Results. 10 patients
treated with Rituximab were located among 110 patients diagnosed with
HCL between 1980 and 2005. 9 were males and their median age at
diagnosis was 46 years (range: 42-84). All but two patients presented
with splenomegaly with a median spleen size of 8.5cm below left costal
margin (range:2-30cm). 9/10 patients were leukopenic at diagnosis with
the remaining one showing lymphocytosis. All patients displayed a typ-
ical immunophenotype from blood and/or bone marrow (CD20 strong-
ly*, CD19+, CD22*, EMC-7*, CD11c’, CD25, CD103"). Four of them
were CD23" and two CD10". Six patients received Rituximab at 1%
relapse. Among them, one had received 2-deoxycoformycin as 1* line
treatment, one 2-chlorodeoxyadenosine and four interferon-o. as induc-
tion and maintenance. 3 patients had received more than one prior treat-
ments. Two of them were [FN-o. resistant and one had discontinued
IEN-o. due to side-effects. One patient received Rituximab at diagnosis,
due to older age and possible complications with other therapies. The
median time from diagnosis to Rituximab initiation for the 9 patients
was 61 months (range: 19-168). Rituximab was administered at
375mg/m2 weekly for 6 cycles. Overall response rate was 77%. 2
patients went into complete remission, including a negative bone mar-
row biopsy, a negative immunophenotype and a negative immunoglob-
ulin gene rearrangement. 2 patients achieved a complete hematologic
remission with normalization of their cytopenias, but with remaining
bone marrow infiltration of <25%. 3 patients achieved a partial hema-
tologic response, while 1 patient was Rituximab resistant. One patient
is not evaluable and the remaining one discontinued treatment atter the
first cycle due to the development of thrombocytopenia that was attrib-
uted to the drug. No other complications were recorded, except of mild
infusion-related symptoms. Among the complete hematologic respon-
ders, no patient has relapsed with a median follow-up of 12 months
(range: 4-38). Among partial responders, one achieved a complete
response including a negative bone marrow and immunophenotype after
Rituximab retreatment, one is alive in partial remission without the need
of further therapy and one progressed within 5 months from Rituximab
administration. Conclusions. Rituximab is a highly effective treatment
for HCL in relapse with a response rate of 77 %. Retreatment with Rit-
uximab, or maintenance may be important, since ongoing responses are
seen.
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Quality of life and cost effectiveness

0797

SUCCESSFUL AND COST-EFFECTIVE PROPHYLAXIS AND TREATMENT OF TUMOR LYSIS
SYNDROME (TLS) WITH LOW DOSES OF RASBURICASE

M. Hummel, D. Buchheidt, A. Adam, M. Kripp, L. Sadikaj, S. Reiter,
R. Hehlmann

NI Medizinische Klinik Mannheim, Mannhein, Germany

Backgrounds. TLS commonly occurs in patients with hematologic
malignancies and is characterized by elevation of uric acid, potassium
and phosphate and by hypocalcemia. A major complication is renal fail-
ure caused by precipitation of uric acid and / or calcium phosphate crys-
tals. Treatment consists of hydration, correction of electrolyte distur-
bances and lowering of uric acid. Rasburicase, a recombinant urate oxi-
dase, has proven to be highly effective in lowering serum uric acid lev-
els, and its application is not restricted in patients with renal failure.
Costs for a full seven-day course of rasburicase in the dosage recom-
mended are high and amount to approximately 4800 . For rasburicase
a 86% reduction of uric acid levels 4 hours after the first dose has been
reported. Therefore, the question arose whether lower doses of rasburi-
case than those recommended by the manufacturer can be applied for
efficient prophylaxis and treatment of TLS. Patients and Methods. 40
patients (27 male, median age 65 yrs, range 16-88) received rasburicase
inlow doses for prophylaxis or treatment of TLS. Ten patients had acute
leukemia, 6 had myeloproliferative disorders, 5 patients had high-grade
Non-Hodgkin’s lymphoma, 15 had low-grade Non-Hodgkin’s lym-
phoma and 4 patients had solid tumors. TLS was classified into labora-
tory and clinical TLS and graded according to Cairo and Bishop. Thirty-
five patients had elevated serum creatinine levels, the median creatinine
level in these patients was 2.63 mg/dL (1,18-8.61 mg/dL). Laboratory
TLS was diagnosed in 5 patients, 28 patients had clinical TLS. Results.
Seven patients received rasburicase for prophylaxis of TLS. The mean
LDH level in this group was 706 U/l, the mean uric acid level was 11.7
mg/dl before application of rasburicase. The median number of doses of
rasburicase applied was 2 (range 1-2), the median total dose was 3 mg
(0.052 mg/kg). After application of rasburicase the mean uric acid level
decreased by 66% and was 3.7 mg/dl. None of the patients developed
TLS. Thirty-three patients received rasburicase for treatment of TLS.
The mean LDH level was 1668 U/l. The mean uric acid level was 15.8
mg/dl before application of rasburicase. The median number of doses of
rasburicase applied was 1 (range 1-5), the median total dose was 3 mg
(0.038 mg/kg). After application of rasburicase the mean uric acid level
decreased by 80% and was 3.2 mg/dl. No patient required renal replace-
ment therapy. Rasburicase was well tolerated by all patients without
side effects. Conclusion. We applied rasburicase doses as low as 3,2-4,3%
of the dose recommended by the manufacturer. Rasburicase applied in
low doses proved to be effective for prophylaxis and treatment of TLS,
even in patients with renal failure. For some patients doses as low as one
vial of 1,56 mg of rasburicase was sufficient to control hyperuricemia,
lowering the costs to 83. Cost-effective treatment becomes an increas-
ingly important issue regarding limited budgets in health care. Further
studies have to be conducted to establish dosing regimens for different
clinical settings.
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COST-EFFECTIVENESS OF LENALIDOMIDE IN THE TREATMENT OF RELAPSED OR
REFRACTORY MULTIPLE MYELOMA (MM) PATIENTS IN THE UNITED KINGDOM

C. Schaefer,'E Goss,' A. Szende,' G. Martinelli,?
G. Morgan®

'Covance Market Access Services, Gaithersburg, USA; *Institute of Hematol-
ogy, Bologna, Italy; *Royal Marsden Hospital, Sutton, United Kingdom

Backgrounds. Despite moderate therapeutic advances in recent years,
improving progression-free and overall survival remains a key challenge
in the treatment of MM. Revlimid™ (lenalidomide) is a new
immunomodulatory drug, which is supplied in named patient programs
(NPP) in relapsed or refractory MM patients in Europe, including the
UK. We conducted a preliminary assessment of the cost-effectiveness of
lenalidomide from the perspective of the UK’s National Health Service
(NHS). Methods. A comprehensive health economic decision analytic
model was developed to evaluate and compare the costs and health
benefits of lenalidomide plus dexamethasone versus bortezomib. The
model combined data from three large-scale randomized clinical trials:
two studies compared lenalidomide plus high-dose dexamethasone ver-
sus high-dose dexamethasone alone (MM-009 and MM-010 studies,
total of n=691 patients), and one study compared bortezomib with high-
dose dexamethasone alone (APEX study, n=669 patients). The model
also built on published literature on additional parameter estimates and
was validated by two UK hematologists. The model incorporated direct
medical costs related to drugs, drug administration, diagnostic tests,
office visits and other medical resource use associated with standard
care and complications due to disease or adverse events. Unit cost esti-
mates were based on NHS Trust/Primary Care Trust (PCT) National
Reference Costs. Health outcome measures included time to progression
and estimated overall survival. The time horizon of the analysis was
time from treatment initiation until death. The main cost-effectiveness
outcome measure used was cost per life year gained. Results. Baseline
patient characteristics were comparable across the three trials. The
weighted average of the proportion of patients with 2 or 3 prior treat-
ments at baseline was 59.7%, 60.0%, and 61.9%, in the
lenalidomide/dexamethasone, bortezomib, and dexamethasone arms,
respectively. The median time to progression was longest with lenalido-
mide/dexamethasone (13.6 months), followed by bortezomib (6.2
months), and was shortest with the dexamethasone alone (4.3 months)
strategy. As overall survival data for the lenalidomide/dexamethasone
group was not yet available, the model conservatively assumed a 19.2-
month additional survival, similar to what was observed for bortezomib
patients after progression. Cost estimates assumed best supportive care
treatment during extended survival. In base-case analysis that assumed
NPP price of lenalidomide, the total cost of therapy until death was
higher with lenalidomide/dexamethasone than bortezomib due to
longer treatment duration (£56,942 vs. £34,795). The incremental cost-
effectiveness ratio of lenalidomide/dexamethasone versus bortezomib
was £35,915 per life year gained. The cost-effectiveness of lenalido-
mide/dexamethasone versus dexamethasone and bortezomib versus
dexamethasone were similar. Based on a range of assumptions on sur-
vival with dexamethasone after progression if patients are not crossed
over to lenalidomide or bortezomib (2.5 to 15 months), the cost-effec-
tiveness ratio ranged between £ 22,351 - £38,451 and £16,955- £41,529
per life year gained, respectively. Conclusions. These results suggest that
lenalidomide can be viewed as a cost-effective treatment option in the
UK when considering the orphan disease status of relapsed or refracto-
ry MM. Further research is warranted to confirm these findings, as suf-
ficient follow-up data from the lenalidomide trials will be reached to esti-
mate overall survival time in responding MM patients.

0799

IMPROVEMENT IN HEMOGLOBIN LEVELS AND QUALITY OF LIFE IN ANEMIC PATIENTS
WITH HEMATOLOGIC MALIGNANCIES RECEIVING EPOETIN o. DURING CHEMOTHERAPY:
RESULTS FROM THE EPOLYM TRIAL
C. Gisselbrecht,' N. Marschner,” G. Avvisati® for EPOLYM
Investigators*
'Hopital Saint Louis, Paris, France; *Outpatient Cancer Center, Freiburg,
Germany; *Universit Campus Biomedico, Rome, Italy; *University Hospitals
and Clinics, Europe, Switzerland

Backgrounds. Anemia from disease and/or chemotherapy is a com-

mon complication in patients with Hodgkin’s disease (HD), non-
Hodgkin’s lymphoma (NHL), chronic lymphocytic leukemia (CLL), and
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multiple myeloma (MM). Because anemia is associated with fatigue and
other symptoms of diminished quality of life (QOL), treatment of ane-
mia in patients with hematologic malignancies is important. Asms. The
primary objective was to compare change in QOL from baseline to week
12 when anemia is corrected with a once-weekly (QW) regimen of epo-
etin alfa in patients with HD, NHL, CLL, or MM receiving chemother-
apy. Improvements in Hb levels and transfusion requirements were also
recorded. Methods. EPOLYM was an international, multicenter, open-
label, Phase IIIb, 24-week trial in anemic (hemoglobin [Hb] <=12 g/dL)
cancer patients receiving chemotherapy. Patients received epoetin alfa
40,000 IU QW subcutaneously to a target Hb of 11.5-13.0 g/dL with
dosage adjustments based on clinical response. The primary objective of
QOL improvement was evaluated by the Functional Assessment of Can-
cer Therapy-Anemia (FACT-An) which measured functional well-being
(FWB), fatigue subscale score (FATS), non-fatigue subscale score (NFATS),
and total anemia subscale score (ANS). The Linear Analog Scale Assess-
ment (LASA; also known as the Cancer Linear Analog Scale [CLAS]) for
energy level, daily activities, and overall QOL was also employed. Sta-
tistical significance was analyzed by the paired sample t-test. Changes
in Hb level and transfusion requirements from baseline were evaluated.
Results. Intent-to-treat population was 1034 patients: 416 NHL, 307 MM,
165 HD, and 145 CLL (1 unspecified). Epoetin alfa dosage was increased
for 37.8% of patients. Mean baseline FACT-An scores were: FWB 14.9;
FATS 31.3; NFATS 19.4; ANS 50.7. Mean increases for FACT-An from
baseline to week 12 and baseline to week 24 were significant for all
parameters: FWB (p=0.005); FATS (p<0.001); NFATS (p<0.001); ANS
(»<0.001). Mean baseline LASA scores ranged from 46.3’50.4 mm (nor-
mal: 70’100 mm) indicating poor QOL at study initiation. Mean changes
in LASA at week 12 were clinically* and statistically significant: energy
level, 8.9 mm (p<0.001); daily activities, 7.5 mm (p<0.001); overall QOL,
6.8 mm (p<0.001); improvements were even greater at 24 weeks for all
parameters. Both FACT-An and LASA scores improved as Hb level
increased, with increases >2 g/dl demonstrating the greatest mean
improvements at week 12 and 24. Baseline mean Hb for combined diag-
nostic groups was 10.4 g/dL; patients with MM had the lowest mean Hb
(10.0 g/dL) and patients with HD had the highest mean Hb (10.8 g/dl).
Mean Hb increases after 3-5, 12, and 24 weeks of epoetin alfa treatment
were 1.0 g/dL, 1.7 g/dL, and 1.7 g/dL, respectively (p< 0.001 at all time
points). MM patients had the greatest Hb increase at week 12 (2.1 g/dL).
Transfusions were administered to 25% of patients during the study.
Conclusions. Treatment with epoetin alfa resulted in improved QOL in
anemic patients with HD, NHL, CLL, and MM. This improvement was
associated with increases in Hb attained with epoetin alfa 40,000 IU
Qw.

*Patrick DL, et al. Eur ] Cancer 2003;39:335-45
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COST AND COST-EFFECTIVENESS OF FLUCAM VERSUS FCR IN PATIENTS WITH
RELAPSED OR REFRACTORY CHRONIC LYMPHOCYTIC LEUKEMIA (CLL)

S.T Thompson,' EN. van Nooten,> M.A. van Agthoven,’
PH. Huijgens*

'Scheting AG, Berlin, Germany; *MC-University Medical Centre, Rotterdam,
Nethetlands; *Erasmus MC-University Medical Centre, Rotterdam, Nether-
lands;*VU University Medical Centre, Amsterdam, Nethetlands

Backgrounds. The most promising approaches for treatment of relapsed
CLL involve the use of drug combinations with complimentary mech-
anisms of action against the disease, and immunochemotherapy com-
binations have proven to be particularly effective. However, these com-
bination therapies may also be associated with higher costs, and in any
treatment decision cost needs to be weighed against the added therapeu-
tic benefit. Aim. This analysis estimates the likely cost and compares
cost-effectiveness of the emerging fludarabine + alemtuzumab (FluCam)
combination versus the fludarabine, cyclophosphamide, and rituximab
(FCR) regimen in relapsed/refractory CLL patients. Methods. The effec-
tiveness evidence used for analysis was derived from 2 published phase
II clinical studies evaluating FluCam or FCR in the relapsed CLL setting:
Elter er al. 2005 and Wierda et al. 2005. Overall response rates (ORR) and
expected months in remission per patient treated were outcome measures
used to assess the effectiveness or health benefit of each drug combina-
tion; the latter was estimated by multiplying a weighted ORR by the
duration of response. Resource use associated with each intervention
was based on published literature, a previous patient level costing study
conducted in the Netherlands in follicular lymphoma, and expert opin-
ion. Unit costs for the Netherlands were derived from local hospital
accounting systems, published tariffs, and wholesale prices listed for
2008, the price year chosen for this analysis. Sensitivity analyses were



conducted to test the robustness of the assumptions. Results. The mean
total cost of FluCam and FCR treatment was estimated at approximate-
ly 26,426 and 35,324, r espectively, assuming 6 cycles of therapy. The
ORR reported for FluCam is 83% and for FCR it is 73%, which would
yield a cost per responder of 31,838 and 48,389, r espectively. Data on
response duration for either therapy are currently not available, but pre-
liminary estimates of time to progression (T TP) are 13 months for all
patients and 28 months for responders. Assuming as a base-case sce-
nario a 73% ORR and 24 months of response duration for each thera-
py, then the expected number of months in remission per patient treat-
ed would be 17.52 months, or 1.46 years. Comparing costs and assum-
ing a similar level of clinical benefit, the cost per year in remission for
FluCam and for FCR would be 18,100 and 24,194, r espectively. Sen-
sitivity analyses suggest that FCR would need to be at least 25% more
effective than FluCam to achieve equivalence in terms of cost-effective-
ness, which is unlikely given that alemtuzumab is more effective than
rituximab as a monotherapy. Conclusions. Based on this analysis, FluCam
is potentially a more cost-effective treatment strategy for relapsed/refrac-
tory CLL. The findings of this analysis imply that for each relapsed CLL
treatment where FluCam is used rather than FCR, the cost savings to the
payer would be on average 28,898 if both therapies were equivalent in
terms of efficacy, and even more if FluCam is the more effective alter-
native. Randomized trials comparing the effectiveness and cost of both
combinations are needed to confirm the findings of this analysis.
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DYSMETABOLIC SYNDROME IN YOUNG SURVIVORS OF ACUTE LYMPHOBLASTIC
LEUKEMIA IN CHILDHOOD

M. Moschovi,' G. Trimis,' G. Chrousos,” I. Papassotiriou,’
E Tzortzatou-Stathopoulou!

'Athens University, Athens, Greece; *First Pediatric Dep, Athens University,
Athens, Greece; *’Aghia Sophia’ Hosp, Athens, Greece

Backgrounds. An increased incidence of obesity and cardiovascular
morbidity and mortality was recently observed in adult survivors of
childhood malignancies younger than 45 years. Aim: To investigate the
presence of the dysmetabolic syndrome in a population of young sur-
vivors of acute lymphoblastic leukemia (ALL) in childhood. Methods. We
enrolled randomly 80 patients with ALL (50 males) diagnosed between
1991 and 2002. The median age at diagnosis was 5.2 years (range, 1-14.3
years), at time of study entry 13.9 years (range, 5.2-24.1 years), while the
median interval since completion of chemotherapy was 6.3 years (range,
1.1-12.2 years). Sixty-two patients (Group A) received only chemother-
apy, while 18 patients (Group B) received chemotherapy and cranial irra-
diation (18 Gy). We included epidemiological, clinical and laboratory
indices. Results. Diet excessive in calories, lipids and refined carbohy-
drates was reported by 59/80 patients (74%), while absence of regular
physical activity by 51/80 (64%). Frank obese (BMI>30) were 20/80
patients (25%), overweight (BMI>25) were 35/80 (44 %), increased sys-
tolic and/or diastolic BP (>90™ percentile) was detected in 17/80 (21%),
increased serum TG (>95" percentile) in 17/80 (21 %) and reduced serum
HDL-C concentrations (<5th percentile) in 10/80 (12%). Slightly elevat-
ed FFA were detected in 15/80 patients (19%) and hepatic enzymes in
9/80 (11%). Increased fasting insulin was seen in 6/80 (8%) and HbAlc
in 12/80 (15%), however, fasting blood glucose was normal in all the
patients. Osteopenia was detected in 57/80 patients (71 %) and increased
C-reactive protein (CRP) and/or serum amyloid A (SAA) in 13/80 (16%).
Finally, reduced IGF-1 was detected in 12/80 patients (15%) and thyroid
hormone abnormalities in 9/80 (11%), only in Group B. There is a sta-
tistical significant increase in the prevalence of obesity (v=0.024), hyper-
insulinemia (p=0.004) and finally of dysmetabolic syndrome (p=0.017)
in Group B. Furthermore, there is a statistical significant increase in the
prevalence of obesity (#=0.017), high serum triglycerides (»=0.023), low
serum HDL-C (p=0.032), hypertension (p=0.022) and dysmetabolic syn-
drome (p=0.028) for the total group. Overall, 9/80 subjects (11%) have
already manifested dysmetabolic syndrome, 8% of Group A (5/62) and
22% of Group B (4/18). The mean value of BM], fasting insulin and TSH
was increased in Group B, while the mean value of IGF-1 was decreased.
BMLI is positively correlated with systolic BP (0.626, p=0.01), fasting
insulin (0.454, p=0.018), serum triglycerides (0.516, p=0.015) and inverse-
ly correlated with _DL-C (-0.546, p=0.014) and IGF-1 (-0.719, p=0.003).
Fasting insulin is positively correlated with serum triglycerides (0.602,
p=0.01) and inversely correlated with HDL-C (-0.473, p=0.017) and IGEF-
1 (-0.696, p=0.005). Finally, CRP is positively correlated with BMI (0.266,
p=0.037). Conclusions. Young survivors of childhood ALL, especially those
treated with cranial irradiation, are at risk for obesity, dyslipidemia,
insulin resistance, hypertension and, finally, dysmetabolic syndrome.
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PAIN IN HAEMATOLOGY: AN OUTCOME RESEARCH PROJECT TO EVALUATE THE
EPIDEMIOLOGY, PATHOPHYSIOLOGY AND EFFECTS OF PAIN TREATMENT IN IN-HOSPITAL
PATIENTS

PN. Niscola,' C.L. Cupelli,” R.C. Romani,* G.M. Giovannini,*

P.D. Piccioni,' O.L. Ottaviani,” M.M. Mirabile,” T.A. Tendas,’

N.B. Neri,” T. Dentamaro,' M.L. Maurillo,' R. Marra,* E. Angelucci,’
P. De Fabritiis®

'Sant’Eugenio Hospital, ROMA, Italy; *Tor Vergata University, Rome, Italy;
*Businco Oncological Hospital, Cagliari, Italy; *Frosinone Hospital,
Frosinone, Italy

Background. Management of pain associated with blood-related dis-
eases is often difficult and inadequate, notwithstanding the availability
of several therapeutic interventions and of well-known guidelines and
protocols. Patients and Methods. A six months multicenter study involv-
ing the wards of three Italian haematological Centres was started in Octo-
ber 2005 to investigate the epidemiology and the clinical characterisation
of pain in haematological patients. A treatment protocol based on the can-
cer pain WHO analgesic ladder was applied. Data reported as January
2006 included 286 patients (166 male) with a median age of 67 (19-89)
years. The total number of admissions during the study period was 415.
Haematological diagnoses were as following: 85 (30%) non-Hodgkin’s
lymphomas, 55 (20%) acute myeloblastic leukaemia (AML), 29 (10%)
multiple myeloma (MM), 16 (5%) acute lymphoblastic leukaemia (ALL),
29 (10%) other lymphoproliferative disorders, 26 (9%) myelodisplastic
and chronic myeloproliferative disorders and 46 (16%) non-malignant
diseases. Results. Of 286 patients, 128 (45%) experienced almost one pain
syndromes, for a total of 174, which pathophisiology were diagnosed as
follows: 76 (43,6%) deep somatic, deriving from the bone in most cases,
34 (19,5%) superficial somatic (mucositis and cutis derangements), 30
(17,2%) visceral, 15 (8,6 %) neuropathic, 15 (8,6 %) mixed or by unknown
mechanisms and 4 (2,2%) iatrogenic or infection related. A diagnosis of
MM, ALL and AML, and an advanced disease phase were significantly
associated with a higher incidence of pain. The treatment protocol was
based on three steps, according to the intensity of pain. The first step
(mild pain) included paracetamol, the second step (moderate pain) tra-
madol, and the third step (severe pain) morphine. In selected cases, oxy-
codone or fentanil patches were used in the place of morphine to treat
severe pain. Of 174 pain syndromes, 48 (28%), 49 (29%) and 77 (53%)
pain syndromes were treated with a first-line therapy according to the
first, the second and the third step respectively. Of the 97 pain syndromes
treated according the first two steps, 37 (38%) needed a treatment esca-
lation to the third step after 4 (1-12) days. No serious adverse effects were
recorded. The adopted treatment approach, integrating causal interven-
tions (if applicable) and analgesic measures, including the adjuvants to
treat neuropathic pain, allowed a prompt relief in more than 90% of the
pain syndromes. No serious adverse effects were recorded. Conclusion.
These preliminary results indicate that, in the setting of haematological
wards, pain is a significant symptom requiring prompt medical atten-
tion. Moreover, our data outline that most pain syndromes can be effec-
tively controlled by the currently available treatment strategies. There-
fore, the implementation of clinical pathways and standardized protocols
based on well-defined algorithms can provide the auspicial advancements
toward a ‘pain-free’ haematological hospital.

0803

COST-EFFECTIVENESS OF *Y-IBRITUMOMAB TIUXETAN (Y-ZEVALIN) VERSUS
RITUXIMAB MONOTHERAPY IN PATIENTS WITH RELAPSED FOLLICULAR LYMPHOMA

S.T. Thompson,'EN. van Nooten,” M.A. van Agthoven®

'Scheting AG, Berlin, Germany; *MC - University Medical Centre,
Rotterdam, Nethetrlands; *Erasmus MC University Medical Centre,
Rotterdam, Netherlands

Backgrounds. Currently, there are limited cost-effectiveness data com-
paring the use of 90Y-Zevalin with rituximab in follicular lymphoma (FL).
Aims. The objective of this analysis was to estimate the (incremental)
cost-effectiveness of a single dose of 90Y-Zevalin 0.4 mCi/kg compared
with: 1) standard rituximab treatment of 375 mg/m’ weekly for 4 weeks
(4-dose rituximab); and 2) standard rituximab followed by 4 weeks of
maintenance therapy (8-dose rituximab) in patients with FL. Aethods.
The effectiveness data used for the analysis were derived from the only
2 clinical studies published to date enrolling comparable populations
where patients had received either *Y-Zevalin or rituximab monothera-
py. These were a randomized trial of *Y-Zevalin versus 4-dose rituximab,
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the results of which were published by Gordon et al. (2005), and, for the
8-dose rituximab arm, a study published by Ghielmini et al. (2004). Expect-
ed months in remission were used as the measure of effectiveness for the
analysis. Months in remission were estimated by multiplying the over-
all response rates for each therapy by the response duration. To estimate
the resources involved in the management of adverse events, we consult-
ed a panel of experts. All other resource use estimates, ie, those for
administration, prophylaxis, and monitoring, were derived from clinical
guidelines and the randomized trial database. Unit costs for Netherlands
were derived from local hospital accounting systems, tariffs, and listed
wholesale prices for medication. The price year was 2003 for all costs
except 90Y-Zevalin, for which it was 2006. Results. The mean total cost
of treatment with 90Y-Zevalin was estimated to be approximately EUR
18,274. The mean total cost of treatment with 4 doses of rituximab was
estimated to be lower at EUR 9,847, whereas the cost associated with an
8-dose rituximab treatment was EUR 20,112. In terms of health benefits,
the average number of disease-free months per patient treated was high-
est for 90Y-Zevalin at 14.4 months followed by 11.4 months for the 8-
dose rituximab and 6.2 months for the 4-dose rituximab. When the esti-
mates of health benefit are combined with costs, the analysis demon-
strates a mean cost per disease-free month for 90Y-Zevalin of EUR 1,272,
the lowest of the 3 therapies, followed by EUR 1,599 for 4-dose ritux-
imab therapy, and EUR 1,770 for 8-dose rituximab. Conclusions. The find-
ings imply that for each third-line follicular NHL treatment where 90Y-
Zevalin is used rather than 4-dose rituximab, the additional cost to the
payer would be, on average, EUR 8,426. For this additional cost, the ben-
efit to the patient would be an average 8.2 additional months in remis-
sion, over and above what would have been gained with 4-dose ritux-
imab therapy. Furthermore, when the costs and benefits of *"Y-Zevalin
are compared with the 8-dose rituximab regimen, *Y-Zevalin is the more
cost-effective strategy.

0804

COST-EFFECTIVENESS OF ONCE-DAILY ORAL CHELATION THERAPY WITH DEFERASIROX
VERSUS INFUSIONAL DEFEROXAMINE IN TRANSFUSION-DEPENDENT
THALASSEMIC PATIENTS: A BRAZILIAN PERSPECTIVE

A. Calabro,' T.E. Delea,” O. Sofrygin’ T.D. Coates,’ P. Phatak,’
A. Arajo’

'Novartis Biociéncias S.A., Sao Paulo, Brazil; *Policy Analysis Inc. (PAI),
Brookline, Massachusetts, USA; *Childrens Hospital of Los Angeles, Los
Angeles, CA, USA; *Rochester General Hospital, Rochester, NY, USA;
"Hemope, Recife, Brazil

Background. Transfusion-dependent thalassemic patients require chela-
tion therapy to treat iron overload and prevent its complications includ-
ing cardiac, endocrine and hepatic toxicity. Deferoxamine (DFO) is an
effective iron chelator, but must be administered as an 8-12 hour infusion
5-7 times per week, leading to poor compliance and/or reduced quality of
life. Deferasirox (DSX) is a novel once-daily oral iron chelator with a high
iron-binding potency and selectivity that has recently been approved by
the FDA, Swissmedic and ANVISA in Brazil. Clinical studies with DSX
have demonstrated efficacy for the treatment of transfusional iron over-
load. Cost-effectiveness analysis is a technique used to determine whether
the benefits of new therapies are worth their additional costs. The objec-
tive of this analysis was to evaluate, from a Brazilian perspective, the cost-
effectiveness (CE) of DSX vs DFO in patients with transfusion-dependent
thalassemia. Methods. A decision-analysis model was used to estimate
the total additional lifetime costs and quality-adjusted life year (QALY)
gained with DSX versus DFO in patients with transfusion-dependent tha-
lassemia (28 transfusions per year). Compliant patients were assumed to
receive dosages of DSX and DFO that have been shown to be similarly
effective in such patients. Probabilities of complications of iron overload
and death by average compliance with chelation were estimated using
data from published studies. Compliance with DFO was based on analy-
ses of US health insurance claims data of transfusion-dependent tha-
lassemic patients. Cost of cardiac disease was taken from a published local
study in the public healthcare system. The costs of other complications of
iron overload conservatively were not included in the model due to lack
of local data. Because data on compliance with DSX in typical clinical
practice are unavailable, we used published data on compliance with the
three-times-daily oral chelator deferiprone vs DFO. Utilities (weights rep-
resenting patient quality of life) were obtained from a study that used
time-trade-off techniques to measure patient preferences for oral vs infu-
sional chelation therapy, as well as published literature and assumption.
The analyses were based on the anticipated cost of DSX and the current
DFO cost for public payers excluding taxes. The administration cost of
DFO was calculated from the patient perspective using the Brasindice
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Table for syringes, needles, scalp and other materials. For the standard
infusion pump (Infusa T Medis) was used the price to consumer from a
local distributor. Results were generated for DFO-naive patients (age 2
years, no prior DFO therapy). Costs and QALYs were discounted at 3%
annually. Costs were reported as 2006 US dollars. Results. The cost of DFO
administration was $195 per month representing 22 % of the cost of chela-
tion therapy with DFO. In DFO-naive patients, DSX results in a gain of 3.8
QALY per patient. These benefits are obtained at an additional expected
lifetime cost of $90,515 per patient. CE is $23,425 per QALY gained. Con-
clusion. Assuming a cost-effectiveness threshold of less than three times the
GDP per capita (WHO, 2002) and that the GDP per capita in Brazil is
$8,500 (2005), deferasirox is a cost-effective use of the healthcare resources
in patients with transfusion-dependent thalassemia.
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COST EFFECTIVENESS OF ADDING IMATINIB T0 CHEMOTHERAPY IN ADULT PATIENTS WITH
PHILADELPHIA CHROMOSOME-POSITIVE ACUTE LYMPHOBLASTIC LEUKEMIA:
AN EXPLORATORY ANALYSIS

W. Feng,' T. Tran,” M. Stephens,’ E Botteman’

'Novartis Pharmaceuticals Corporation, Florhem Park, USA; *Pharmerit, Bethes-
da, USA

Backgrounds. The prognosis of Philadelphia chromosome-positive acute
lymphoblastic leukemia (Ph*ALL) in adults is extremely poor. Imatinib has
been reported to successfully induce and consolidate remissions and
extend disease-free survival in Ph* ALL patients with good tolerability in
clinical studies. Aims. This study explores the cost effectiveness of imatinib
plus conventional chemotherapy regimens v. conventional chemotherapy
alone in adult Ph*ALL patients. Methods. A Markov model was used to fol-
low a hypothetical cohort of 1000 adult Ph+ALL patients receiving ima-
tinib plus conventional chemotherapy (CC) or CC alone. Patients were
modeled for a total of ten years in monthly intervals. Patients were distrib-
uted over time into three health states: alive without disease progression
(DEFS), alive with disease progression (DS), or dead. For the purpose of this
model, patients were assumed to continue imatinib therapy (600 mg dai-
ly) for up to two years as long as they remained in the DFS state. Proba-
bilities of being in the states were derived from the published literature of
case series for patients with Ph*ALL receiving either treatment. In the
absence of relevant data pertaining to Ph*ALL, assumptions about costs and
utilities were derived from a cost analysis of chronic myeloid leukemia.
Only direct medical costs were included in the analysis using a U.S. health
care payer perspective. All outcomes were discounted at a 3% rate per
annum. Results. Based on the literature, the median disease free survival and
overall survival of Ph*ALL adult patients with CC were 6 and 9 months
(Thomas X et al. 1998), respectively. The 12-month disease free survival and
survival for imatinib+CC were 72% and 84% (Towatari 2004), respec-
tively. Total discounted survival was 1.02 years for CC and 4.29 years for
imatinib+CC. Total discounted disease free survival was 0.76 year for CC
and 2.79 years for imatinib+CC. Assuming utility weights of 0.854 and
0.596 for DES and DS, respectively, the total discounted quality adjusted
life years (QALY) were estimated to be 0.85 v. 3.33 for CC and
imatinib+CC, respectively. Thus, the net incremental gain in discounted
quality adjusted survival was 2.47 QALYs. Total incremental treatment
costs for imatinib+ CC were $102,507 as compared to CC over 10 years.
Therefore, the incremental cost per QALY of imatinib+CC v. CC alone was
approximately $41,500 (i.e., $102,507 divided by 2.47 QALYs) which is
within the range of usual acceptable cost effectiveness threshold. Conclu-
sions. For adult ALL patients with poor prognosis due to Ph+ALL, our
exploratory analysis suggests that, given the underlying data and assump-
tions, adding imatinib to current chemotherapy regimens may be cost-
effective compared to chemotherapy alone.

0806

MASS NEONATAL CORD BLOOD SCREENING: COST-EFFECTIVE IDENTIFICATION
OF HEMOGLOBINOPATHIES

V. Pathare,'S. Al Kindi,'S. Al Zadjali,'! Q. Al Abri,'H. Al Haddabf',
S. Muralitharan,' M. Mathews,' D. Dennison,' R. Krishnamoorthy’

'Sultan Qaboos University, MUSCAT, Oman; *Hopital Robert Debre, Patis,

France

Backgrounds. The diagnosis of haemoglobinopathies is of growing
importance particularly in countries with high incidence of disorders of
globin chain synthesis, both thalassemias and structurally abnormal
hemoglobins. Sickle cell disease is a major public health problem in the
Sultanate of Oman with a high rate of morbidity and mortality. The
overall prevalence of Sickle cell trait of 6 %[2.9-10%] whereas that of tha-



lassaemia trait is 2-3%. Aims. To ascertain the feasibility of neonatal cord
blood screening in the Sultanate of Oman in an effort to determine the
prevalence of haemoglobinopathies by a cost-effective method. Methods.
A total of 1575 cord blood samples were screened for presence of pos-
sible haemoglobinopathies by high performance liquid chromatogra-
phy[HPLC] technique using Biorad Variant™ program between April
2005 & February 2006. Complete blood counts were also obtained on
Cell Dyn 4000 automated blood cell counter. All samples were then
processed to isolate and store mononuclear leukocytes for subsequent
molecular diagnostics. Results. The findings indicated a 37.21% inci-
dence of o-thalassaemia [predominantly - a3.7/a0]. Furthermore, the
overall incidence of other haemoglobinopathies was 10.38% with 6.45%
and 2.36% incidence of sickle haemoglobin and B thalassaemia respec-
tively. On HPLC, D-window, E-window and C-window were present in
1.11%, 0.33% and 0.18% of the samples respectively, with a few sam-
ples presenting with unknown peaks that need further studies. Summa-
ry/Conclusions. The wealth of information obtained by screening high-
lights the significantly high incidence of haemoglobinopathies in new-
borns in the Sultanate of Oman and emphasizes the value of neonatal
cord blood screening to be implemented as the first step in the national
strategy towards prevention of haemoglobinopathies. Although cord
blood screening cannot give a definitive diagnosis it can identify the
small group of neonates that require further testing. Moreover, the cost
of testing per sample was approximately 1 Euro.

Figure 1. Prevalence of hemoglobinopathies in the newborn.
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FOLLOWING THE CASE OF ESSENTIAL THROMBOCITOSIS CAUSED BY NOURISHING
DEFICIENCY

C. Malem
Laboratory Claudio Malem & Associated, GENERAL ALVEAR, Argentina

Thirty two male longevous patients, residents in an old people’s home
and abandoned by their relatives, were studied. At the start of this case-
study the patients had their blood values, which showed severe anaemia
and microcitosis accompanied with trombocitosis, badly altered. It was
decided to move the old men to another home, where the nourishing
diet was radically changed, leaving out the former one which consisted
of carbohidrates the seven days of the week and changing it for the
ingestion of protein, vegetables and diary products nutriments. During
the first forty five days they were helped with ferrous anhidro succinate
to raise the level of hemoglobin, whose value was between seven and
eight g/dl (in average). At the next blood control it was clear-sighted that
slowly and gradually the values were encouragingly changing, that’s
why it was decided to suspend the ferrous anhidrous succinate and allow
the new diet to perform the corresponding supply. After 90 days, at the
corresponding blood control, it was shown that the patients had got
normal analytical values, recovering their health, vitality and basically
their right to enjoy completely a better quality of life, thus achieving psi-
cho-social stability.
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VALUE OF TRANSFUSION-FREE LIVING IN MDS: RESULTS OF HEALTH UTILITY
INTERVIEWS WITH PATIENTS

A. Szende,' C. Schaefer,'E Goss,' M. Wang,” K. Heptinstall®

'Covance Market Access Services, LEEDS, United Kingdom; *Celgene Corpo-
ration, SUMMIT, USA; *MDS Foundation, CROSSWICKS, USA

Backgrounds. Achieving transfusion independence in patients with
transfusion-dependent MDS has been defined as a key treatment goal in
clinical trials of new interventions and in everyday clinical practice as
new treatments have become available. However, data is lacking on
how patients themselves value health states associated with transfu-
sion-independence as opposed to transfusion-dependence. Methods. We
performed health utility interviews with MDS patients in the US, France,
and the UK to elicit the value of transfusion-independence or reduced
transfusion burden compared to transfusion dependence (i.e., three dis-
tinct health states). Health state descriptions were developed based on
literature and reports from MDS patient focus group discussions, and
were validated by a haematologist. Each health state card included dif-
ferent severity/intensity of problems on the following quality-of-life
(Qol) domains: reliance on blood transfusions and health care provider
facility; need to arrange one’s life around medical appointments; fatigue
and tiredness that limits performce of routine physical activities; inter-
ference of disease with social and family life; worry about the future due
to health condition; discomfort associated with medical conditions and
treatment, and the feeling of being at risk of infection; reliance on sup-
port persons for self care and routine activities; feelings of being a bur-
den to family; and feeling sad, hopeless, and helpless. Face-to-face inter-
views used the Feeling Thermometer visual analogue scale (VAS) and the
Time Trade-off (TTO) method to value the health states on a scale
anchored on 1 (perfect health) and 0 (dead). We administered back-
ground questionnaires on socio-demographic, clinical, and QoL (EQ-5D)
characteristics to describe the patient sample. Results. Thirty-eight MDS
patients in the US (n=8), France (n=9), and UK (n= 21) completed the
interview. The mean age was 66 years (range: 29-83); 55% were male.
The majority were retired (66 %), had secondary/high school education
(38%) or higher (24%), and were living with family, a partner or spouse,
or friends (76%). The mean time from MDS diagnosis was 5 years
(range: 1-23). The majority of patients received blood transfusion(s) pre-
viously (87%), and 47 % had received a blood transfusion in the last
three months. Mean EQ-5D utility score was 0.78, and patients report-
ed at least some problem with mobility (44%), usual activities (39%),
pain/discomfort (47 %), and anxiety/depression (29%). One patient
reported problems with self-care. Few patients had difficulty under-
standing the rating scale (n=3) and TTO (n=3) exercise. The health util-
ity score for the transfusion-independent health state was significantly
higher than for health states with reduced transfusion requirement (0.85
vs. 0.77, p<0.001), and transfusion dependence (0.85 vs. 0.62; »<0.001).
Three patients valued transfusion dependence as worse than being dead.
Corresponding rating scale scores were 78 vs. 57 (p<0.001), and 78 vs.
32 (p<0.001), respectively. Conclusions. These results show that patients
associate a high value with achieving transfusion independence, which,
in turn, suggests an important role for new treatments aiming to achieve
greater transfusion independence in MDS.
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HEALTH RELATED QUALITY OF LIFE IS COMPROMISED IN PATIENTS WITH IRON
OVERLOAD RECEIVING INFUSION TREATMENT: US AND UK SF-36 AND CHQ SCORES
COMPARED T0 MATCHED POPULATION NORMS

D. Rofail,' M. Viala,” E. Trudeau,” ].E Baladi,® K.A. Payne*

'Mapi Values Lid, Bollington, United Kingdom; *Mapi Values France, Lyon,
France; *Novartis Pharmaceuticals Cotporation, New Jersey, USA; “Caro
Research Institute, Quebec, Canada

Backgrounds. Patients with thalassemia, sickle cell disease (SCD), and
myelodysplastic syndrome (MDS) require blood transfusions as sup-
portive care. One consequence of regular blood transfusions is iron over-
load (IO) which, if left untreated, will result in morbidity and earlier
mortality. Current infusion iron chelation therapy (ICT) requires 8-12
hour infusions, 5-7 days per week, potentially inhibiting adherence and
limiting health-related quality of life (QoL) in patients already limited by
thalassemia, SCD, and MDS. Aims. To assess the HRQoL of patients on
infusion ICT by comparing the Medical Outcomes Study Short Form
Health Survey (SF-36) and Child Health Questionnaire (CHQ) respons-
es from individuals with thalassemia, SCD, and MDS, undergoing infu-
sion ICT against US and UK norms. Methods. Patients with TLA, SCD,
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or MDS, currently undergoing infusion ICT, completed the SF-36 and
CHQ. In total 79 participants were assessed (US: thalassemia n=41 and
SCD n=9; UK: thalassemia, n=11 SCD n=14, and MDS n=4). The
HRQoL instruments, the SF-36 and CHQ, were scored (0 to 100, with
higher scores indicating higher QoL) and compared to available age-
and/or gender- matched published norms for UK and US. In addition,
utilities were estimated for the UK population using published algo-
rithms developed by Brazier ez al. 2001 to transform SF-36 scores into
utility-based scores. Results. In the US, compared to age- matched norms,
study participants scored lower on all SF-36 domains (decremental point
difference ranged from 0.2 for Mental Health to 23.95 for General
Health), except for Role Emotional (incremental point difference of 2.61).
In the UK compared to age- and gender matched norms, study partici-
pants scored lower on all SF-36 scales. Specifically, point differences
between UK male norms and UK male study population indicated a
decrement ranging from 1.4 for the Mental Health domain to 61.25 for
Role Performance domain. Similar results were reflected in the female
group in whom, compared to UK norms, point differences were lower
and ranged from 5.03 for Mental Health domain to 56.73 points in Role
Performance. CHQ data revealed similar results. In the US, compared to
age-matched norms, study participants scored lower on all CHQ scales
(decremental differences ranged from 2.08 for Physical Functioning to
26.64 for Parent-Impact Emotional) except Family Cohesion, General
Behaviour, and Self-Esteem. In the UK, compared to age-matched norms,
study participants scored lower on all CHQ scales (reduced point differ-
ence ranged from 1.65 for Self Esteem to 33.03 for Parent-Impact Emo-
tional) except Family Cohesion. Differences of these magnitudes are
generally considered clinically significant. Further, UK study participants
produced a utility score of 0.61. Summary/Conclusions. Results indicated
that patients with thalassemia, SCD, or MDS currently undergoing infu-
sion ICT showed much lower HRQoL scores compared to population
norms, and particularly for General Health, Role Physical, and Parent-
Impact Emotional. Reducing the burden of treatment on the patient by
having an effective, well tolerated, and more convenient therapy would
contribute to improving the quality of life of these patients.
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ESTIMATED TOTAL ANNUAL COSTS OF INFUSED IRON CHELATION THERAPY IN THE
UNITED KINGDOM

M.P. Desrosiers,' K. Payne,'I. Proskorovsky,' K. Ishak,'].E Baladi®

'Caro Research Institute, Montreal, Canada; *Novartis Pharmaceuticals Cor-
poration, Florham Park, USA

Backgrounds. Patients suffering from B-thalassemia, sickle cell disease,
and myelodysplastic syndrome undergoing chronic blood transfusions
are at risk for iron overload which, if not treated by iron chelation ther-
apy (ICT), can create serious organ damage and reduce life expectancy.
Deferoxamine (DFO) is the standard of care for the depletion of excess
bodily iron. It has to be infused for 8-10 hours, 5-7 times a week.
Although the clinical need for ICT is clearly established, less is known
about the economic burden of DFO treatment. Aim. To estimate the
total annual costs of DFO ICT from patient chart reviews, resource uti-
lization in UK treatment centers and the medical literature. Methods. A
retrospective, prospective study of ICT was conducted in 29 patients (11
B-thalassemia; 14 sickle cell disease; 4 myelodysplastic syndrome; 31%
male; mean age 30.6 + 20.1 years) from four UK treatment centers on
the basis of chart reviews and interviews. Data related to prescribed
ICT regimens, infusions performed in a health care setting, monitoring,
and treatment of adverse events from the patient’s initial and most recent
year of ICT were abstracted from the charts. In an interview, patients
were queried about their compliance to ICT, as well as resource utiliza-
tion related to ICT equipment, supplies, home delivery and ICT adverse
events over the previous 30 days. To supplement data from the study, a
review of the literature was performed. Unit costs (2004/2005 GBP)
were applied. Results. For all patients, the estimated mean weighted
annual cost of infusions performed in a health care setting, ICT home
delivery, equipment, monitoring, treatment of infused ICT-related
adverse events and home health care were: £1,470; £274; £7,367; £503;
£156 and £4,067 respectively. The estimated annual per patient mean
cost of the drug alone, adjusted for compliance, ranged from £2,067 to
£4,259, depending on the age and weight of the patient (mean weight-
ed annual cost: £3,384). Thus, total mean per patient treatment costs
were estimated to range from £11,837 to £18,096 (mean weighted annu-
al cost: £13,154). When only ancillary costs were considered, the mean
weighted cost per infusion was estimated to be as high as £70, includ-
ing home health care costs. When home health care was excluded, the
mean weighted ancillary cost per infusion was estimated to be £50. The
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total annual costs of DFO ICT were underestimated given that treatment
costs for the clinical consequences of poor adherence to DFO and lost
productivity were not included. Summary/Conclusions. Total costs of ICT
appear substantial and well exceed the cost of DFO alone. The drug
cost accounts for only 13% to 30% of annual treatment costs of DFO
treatment (26% of total mean weighted annual cost).
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SAFETY, EFFICACY AND COST-EFFECTIVENESS OF REGULAR PROPHYLAXIS WITH REFAC-
TO IN ADULTS WITH SEVERE HEMOPHILIA A: A PROSPECTIVE STUDY

A. Gringeri," M. Monzini,’ S. Ravera,’ C. Santoro,* R. Musso,’
L. Mantovani*

"University of Milan, Milan, Italy; *Angelo Bianchi Bonomi Haemophilia and
Th, Milan, Italy; *Centre of Pharmacoeconomics, Department, Milan, Italy;
“Department of Haematology, La Sapienza U, Rome, Italy; "Haemophilia
Centre, Department of Haemat, Catania, Italy; ‘CIRF/Centre of Pharma-
coeconomics, Facult, Naples, Italy

Objectives. No prospective study is available to evaluate efficacy and
cost-effectiveness of prophylaxis carried out in adults with hemophilia.
Moreover, prophylaxis with a B-domain-deleted recombinant FVIII
(ReFacto™) has been reported by some Authors to have poor efficacy
and risk of inhibitors. This prospective study was designed to evaluate
safety, efficacy and cost of prophylaxis with Refacto™ in adults with
hemophilia. Secondary aim is the evaluation of the health-related qual-
ity of life (HRQoL) of patients on prophylaxis compared to patients on
on-demand treatment. Methods. We enrolled patients with severe hemo-
philia A, age 218 years, at least 18 bleeds in the previous year, switch-
ing from on-demand treatment with a plasma-derived FVIII to prophy-
laxis, with 25 IU/Kg 3 times a week (tiw) of Refacto™. Bleeds, concen-
trate consumption and HRQoL were evaluated in the 6-month on-
demand period (ODP) before enrolment, compared to the following 6-
months prophylaxis period (PP). Medical costs were quantified from the
National Health Service’s perspective. Two generic HRQoL question-
naires, EuroQol (EQ-5D) and Short Form 36 (SF-36)) have been used,
higher score corresponding to better quality of life. Results. None of the
19 enrolled patients, aged 23-58 years (mean=33.2) developed inhibitors.
Patients reported a mean of 2.97 events/patient/month during ODP
(median=1.67, range: 0.5-15) vs. 0.48 events/patient/month during PP
(median=0.25, range: 0-2.5) (Wilcoxon signed-test p<0.001). Mean FVI-
II consumption was 16,149 IU/patient/month during ODP (range: 2,000-
50,000) and 26,342 IU/patient/month during PP (range: 16,667-38,333).
Mean FVIII cost during ODP was 9,090 /patient/month (range: 968-
27,300) vs. 20,732 /patient/month (range=13,583-29,095) during PP. The
mean cost to treat one bleed was 3,958 (median: 2,391). The incremen-
tal cost-effectiveness ratio, i.e. the cost for avoided bleed, was 4,675, At
the end of the follow-up period, SF-36 showed a statistically significant
improvement in patients quality of life in all domains (¢<0.05). Concern-
ing the Physical Component Summary score (PCS) and the Mental Com-
ponent Summary score (MCS), patients on PP showed better results
than those on ODE, although no significant difference was found for
MCS. Results obtained with EuroQol-5D were comparable to those
showed by SF-36, with significantly different Visual Analogue Scale
scores after ODP vs. after PP(63.06 and 72.65 respectively, p<0.01). Sum-
mary/Conclusions. These findings showed prophylaxis with Refacto™"s
dose of 25 JU/Kg tiw in adults with haemophilia was effective and safe.
Our cost-effectiveness results can represent the point of reference for
other similar evaluations. Furthermore prophylaxis has provided a sig-
nificant improvement in HRQoL and it should therefore be considered
in a cost utility evaluation.

0812

COST UTILITY ANALYSIS OF DEFERASIROX VERSUS DEFEROXAMINE FOR PATIENTS
REQUIRING IRON CHELATION THERAPY IN THE UNITED KINGDOM

J. Karnon,'R.L. Akehurst,' N.L. Papo’

"University of Sheffield, SHEFFIELD, United Kingdom; *Novartis Pharmaceu-
ticals UK Ltd, CAMBERLEY, United Kingdom

Backgrounds. Patients suffering from B-thalassemia (B-thal), sickle cell
disease (SCD), and myelodysplastic syndrome (MDS) require lifelong
blood transfusions and are at risk of iron overload. If they are not treat-
ed with iron chelation therapy (ICT), they can suffer serious organ dam-
age and reduced life expectancy. Desferal, infused subcutaneously for 8
to 10 hours per day, 5 to 7 times per week, is the standard of care for
the depletion of excess bodily iron. Exjade is a new once daily oral iron



chelator, which has recently been approved by the FDA and Swissmedic
for the treatment of transfusional iron overload. Aim: To estimate the
incremental cost per quality adjusted life year (QALY) of using Exjade
instead of Desferal in patients with B-thal, SCD, or MDS who require
iron chelation, from a UK NHS perspective.

Table 1.

Both case Desferal Exjade Difference
Drug costs £3511 £11520 £7739
Administration costs £7551 £0 -£ 7551
Total costs £11063 £11250 £187
Utility value 0.61 0.85 0.24
Incremental cost per QALY £779
Sensitivity Difference  Difference Incremental
analysis in costs in costs cost per QALY
Mean weight £2408 0.24 £10333

increased to 70 kg

Decreased Exjade -£ 5438 0.24

dose to 10 mg/kg

Exjade dominates

Increase Exjade £5812 0.24 £24217
dose to 30 mg/kg
Decreased utility £187 0.12 £ 1559

gain by 50%

Methods. An aggregate annual cost of ICT with Desferal was informed
by a primary study of 29 patients (11 B-thal; 14 SCD; 4 MDS; 31% male;
mean age 30.6 + 20.1 years, mean weight 54kg) from four UK treatment
centers on the basis of chart reviews and interviews. Major resource
items included drug costs, home delivery pumps and balloon infusors,
and items relating to the use of portacaths. For Desferal, weighted mean
prescribed annual dose frequency was 236, with a compliance rate of
83.7%; mean dosage was 37 mg/kg at a cost of £8.88/g. Exjade was
assumed to have a prescribed frequency of 365 doses per year, with the
same compliance rate as observed for Desferal (83.7 %), and a dose of 20
mg/kg at a cost of £34/g. Unit costs (2004/2005 GBP) were applied. Costs
related to monitoring were excluded, as were adverse events as a con-
servative assumption of equal compliance with Desferal and Exjade was
defined. Annual utility values reflecting the impact of subcutaneous infu-
sion compared with oral administration were estimated to be 0.61 and
0.85, respectively (Lourenco et al., ASH 2005). Results. In the base case
analysis, Exjade has an extremely low incremental cost per QALY of
£779, as shown in the Results. see Table. A range of one-way sensitivity
analyses are also presented. Conclusions. The once a day orally adminis-
tered Exjade appears to offer an extremely cost-effective alternative
option to the current infusion-based iron chelator Desferal.
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COST-EFFECTIVENESS OF ALEMTUZUMAB IN PATIENTS WITH
B-CELL CHRONIC LYMPHOCYTIC LEUKEMIA (CLL) WHO HAVE FAILED ALKYLATING
AGENTS AND FLUDARABINE

S.T. Thompson,'EN. van Nooten,” M.A. van Agthoven,’
PH. Huijgens*

'Scheting AG, Berlin, Germany; *MC - University Medical Centre, Rotter-
dam, Nethetlands; *Erasmus MC University Medical Centre, Rotterdam,
Nethetlands; *“VU University Medical Centre, Amsterdam, Netherlands

Backgrounds. Currently, there are no cost-effectiveness data available
comparing the use of alemtuzumab (MabCampath™) with alternative
therapies for relapsed/refractory CLL after alkylating agents and fludara-
bine, ie, thitd-line patients. AIM: The objective of this analysis was to esti-
mate the cost-effectiveness of 8 weeks of alemtuzumab administered
intravenously (IV) or subcutaneously (SC) when compared with 1) an
alternative antibody: high-dose rituximab, 2) 6 cycles of CHOE, the old
standard. Methods. The effectiveness evidence used for analysis was
derived from a review of published clinical studies enrolling patients
who failed fludarabine, except in the case of CHOP, where the limited
data available were mostly based on patients with less advanced disease.
‘Expected months in remission per patient treated’ was used to assess the
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health benefit of each therapy, and was estimated by multiplying the
weighted overall response rate by the duration of response. In addition,
for comparison between alemtuzumab and CHOP, life-months gained
were calculated. Resource use associated with each intervention was
based on the published literature, a previous patient level costing study
conducted in the Netherlands in follicular lymphoma, and expert opin-
ion. Unit costs for the Netherlands were derived from local hospital
accounting systems, published tariffs, and listed wholesale prices. Sen-
sitivity analysis was used to test the robustness of the findings. Unit
costs were based on the 20083 price year. Results. Mean total cost of treat-
ment with alemtuzumab IV was calculated to be approximately
€23,281. Savings associated with a switch from IV to SC alemtuzumab
are €3,035 with hematologist administration and higher with self-
administration. Although cost of treatment with CHOEP, €7,174, is low-
er than with alemtuzumab, in terms of health benefit the expected num-
ber of months in remission per patient treated is 3.61 months with alem-
tuzumab versus 1.59 months for CHOP. Cost of 12-dose rituximab,
€30,155, is higher than alemtuzumab, and the expected time in remis-
sion s less at 1.98 months. Comparison of health benefits for each ther-
apy with their cost shows that the mean costs per month in remission
for alemtuzumab and CHOP are within a similar range: CHOP is €4,519
as base-case scenario, alemtuzumab SC 5,608, and alemtuzumab IV
€6,449. For 12-dose rituximab the cost per month in remission is con-
siderably higher at €15,195. When compared with a historical
chemotherapy control, alemtuzumab is associated with a survival gain
of approximately 8 months. Assuming this level of health benefit over
CHOP would lead to an incremental cost per life-year gained for alem-
tuzumab IV of 24,160. Conclusions. This analysis shows that for each
third-line CLL treatment where alemtuzumab IV is used instead of CHOP,
additional cost to the payer would be on average €16,107, or less at
13,072 for SC administration by a hematologist. Benefit to the patient
would be 8 months of survival gain, on average. The associated incre-
mental cost per life-year gained for alemtuzumab IV over CHOP would
be €24,160, well within the accepted range. Furthermore, when the
costs and benefits of alemtuzumab are compared with high-dose ritux-
imab monotherapy, alemtuzumab is both less expensive and more effec-
tive.
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A QUALITY MANAGEMENT SYSTEM FOR JACIE ACCREDITATION AT MINIMAL FINANCIAL
cosTt

S. van Steenweghen,' A. Gadisseur,” A. Van de Velde,” E. Steel,®
L. Vrelust,” K. Van Brussel,” Z. Berneman,” W. Schroyens’

"Universitair Ziekenhuis Antwerpen, EDEGEM, Belgium; *University Hospi-
tal Antwerp, EDEGEM, Belgium

Backgrounds. The Joint Accreditation Committee of the International
Society for Cellular Therapy and the European Blood and Marrow Trans-
plantation Group (JACIE%9 offers an accreditation programme to trans-
plant centers that are willing to benchmark and optimize their trans-
plant activity on a voluntary basis. As a major practical challenge and
change in day-to-day patient care, submission to this programme
demands documentation of education and training, reporting of clinical
outcomes and the formalisation of a Quali?f Management System
(QMS). Commercial QMS solutions are readily available, but these
increase the financial burden of the application for accreditation consid-
erably. Aims. Materialize a QMS at minimal financial cost. Methods. We
used open source software to address the need for event reporting which
is an essential part of a QMS. Open source software prevents vendor
lock-in and guarantees permanent open data availability with adjustable
security levels. Legally, this type of software carries the General Public
Licence (GPL). The licence is intended to preserve the freedom to share
and change free software. For this purpose the source code is always
available. We used as software packages Apache (hypertext markup lan-
guage webserver), PHP (hypertext preprocessor) and Mysql (relational
database). This allowed us to deliver, using the local intranet, a front
end to an eventreporting database back end, and this with minimal
developmental efforts and minimal cost. Development of this tool con-
sisted of language adaptation of the PHP scripts, which are shared thanks
to HOT (H(%T—Open Tickets): a user-friendly open source trouble-tick-
et system. This stable system delivers as main functions : the ordering
of events by reporter and subject, the reminding of collaborators of the
state of the event, the guiding of resolution and the delivering of reports
for internal audits. These reports provide essential registration items for
further follow up and can also be used for hospitalwide or nationwide
clinical event reporting. The convenience of the front end ensures a low
threshold to report events to the busy but willing field workers. The
possibility reporting anonymously but with assignment of an issue man-
ager who follows the event until solution, further decreases the likeli-
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hood that an event with relevance to quality enhancement will pass
unreported. The software is free of charge, and installation takes around
15 hours of paid collaborator time. The solution can be shared on
request, conform GPL. It is extendable for documenting educational
JACIE needs. Screenshots will be presented. Results and conclusion. A tool
for event reporting was established at minimal cost through open source
software. It guarantees indefinite availability of data and anticipates
future legislation. It contributes to a quality management system as
needed for JACIE accreditation.

Links

http://www.gnu.org
hip://www.apache.org
http://www.php.net
hitp://hotopentickets.sourceforge.net
http://www.jacie.org
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ESSENTIAL THROMBOCYTHEMIA: ANAGRELIDE OR INTERFERON-ALPHA
A COST-UTILITY ANALYSIS

G. Froyen,'R. Fordham’
'"VIB?, Leuven Belgium; *University of East Anglia, Norwich, United Kingdom

Backgrounds. Essential thrombocythaemia (ET) is a rare myeloprolifer-
ative disorder characterised by an abnormally high platelet count, leading
to increased risk of thrombohaemorrhagic events. Platelet reduction ther-
apy is indicated in high-risk patients, with hydroxycarbamide used as
first-line treatment. However, up to 20% of patients are refractory or intol-
erant, and therefore require a second-line alternative. Busulfan, radiophos-
phorus (32P) and pipobroman are rarely used owing to their leukae-
mogenic potential. Interferon o (JFN-ot) and anagrelide are two platelet-
lowering agents thought not to possess this same risk. As resources for
healthcare expenditure are finite, it is desirable to know which of these
two options provides the best value. Aims. To assess the relative cost-
effectiveness of IFN-a and anagrelide as second-line therapy for the man-
agement of ET in high-risk patients. Methods. A Markov model, capturing
the risk of deep vein thrombosis (DVT), cardiac, stroke, and gastrointesti-
nal (GI) bleed events, was developed to estimate the lifetime costs and
quality-adjusted life-years (QALYs) gained from treating a notional 60-
year-old female with anagrelide or IEN-o. as second-line ET therapy. All
data used to populate the model were extracted from the published liter-
ature. Results. Anagrelide as a second-line treatment for ET results in
improved overall quality of life relative to IEN-o (12.35 versus 11.47
QALYs). The lifetime cost of anagrelide is higher than for IFN-o (£58,624
versus £45,702 [costs and benefits discounted at 3.5%]). Therefore, the
extra cost per QALY gained from anagrelide compared with IFN-o is
£14,805. This result is sensitive to assumptions on the impact of treatment
side-effects and subcutaneous injections on quality of lite. However, tak-
ing into account uncertainty within the input parameters, we estimate that
for 89.5% of patients, the incremental cost-effectiveness ratio (ICER) will
be below £30,000, the typical willingness-to-pay threshold for a QALY in
the UK National Health Service. Conclusion. For high-risk patients suffer-
ing from ET, anagrelide is likely to be a more cost-effective second-line
option compared with IFN-o.
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IMMUNOLOGIC RECOVERY AND GRAFT VERSUS HOST DISEASE AFTER
NONMYELOABLATIVE STEM CELL TRANSPLANTATIONS

J. Bennani,' N. Meuleman,'P. Lewalle,' P. Martiat,' A.I. Ahmad’,
M. Aoun,' W. Ferremans,” R. Leroy,' M. Paesmans,' D. Bron'

“Jules Bordet Institute, Brussels, Belgium; *Erasme Hospital, Brussels, Belgium

Background. Non myeloablative stem cell transplant (NSCT) is an
important therapeutical option for those patients (pts) who are not eli-
gible to conventional transplant The curative potential of these trans-
plants are directly related to the anti tumor effect of the graft and rapid-
ity of donor T cells engraftment. Methods. We have thus investigated the
cellular immunologic recovery in 30 pts (20-64 years old) given periph-
eral blood stem cells from Matched Related and Unrelated Donors,
mostly receiving a conditioning regimen based on fludarabine, Antithy-
mocyte globulin (ATG) and Cyclophosphamid (or cytarabine or melpha-
lan). Post grafting immunosuppression usually consisted of cyclosporin
and mycophenolate mofetil. The mononuclear blood cell subsets were
assessed by flow cytometry; analyses were performed on days 30, 60,
90, 180 and 360 after SCT. Incidence of graft versus host disease (GVHD)
and opportunistic infections was correlated with immune recovery.
Results. We observed an early recovery of CD8" T cell (d8) and NK cells
(d22) whereas CD4* T cells remain below the normal value until d360.
This slow CD4* T cell recovery was not correlated with the total T cell
number in the graft in our series. GVHD rate was similar to classical SCT
-maybe with a lower severity- but mostly delayed compared to classi-
cal SCT. Our data show that a low rate of CD4" T cells does not protect
from GVHD, but this delay in T cell recovery might explain the late
occurrence of GVHD in NSCT and also a later CMV-specific immune
reconstitution translated into an increased frequency of CMV-reactiva-
tions. However, this did not lead to increased CMV diseases. We also
observed a higher rate of CMV infections when CD4" T cells were below
100/uL. Invasive fungal infections were not correlated with CD4" T cells
recovery in our study and mostly observed in patients receiving steroids
for GVHD. 80% of patients in complete response after NSCT had devel-
oped a GVHD. Donor lymphocytes infusion was mostly useful to sal-
vage relapsing who failed to present a GVHD after SCT. Conclusions.
Our small series confirms the good tolerance of these NSCT, a similar
immune reconstitution pattern to those seen after myeloablative SCT,
alate and low rate occurrence of GVHD using ATG in the conditioning
regimen, and an increased rate of CMV infections correlated with a low
count of CD4* T cells.

0817

LOW-DOSE METHOTREXATE AS SALVAGE THERAPY FOR REFRACTORY
GRAFT-VERSUS-HOST DISEASE AFTER REDUCED-INTENSITY CONDITIONING FOR
ALLOGENEIC STEM CELL TRANSPLANTATION

M. Mohty, H. De Lavallade, C. Faucher, S. Furst, J. El Cheikh,
D. Blaise

Institut Paoli-Calmettes, Marseille, France

Corticosteroid (CS)-resistant GVHD is associated with high morbid-
ity and mortality, and therapeutic options are limited for those patients.
Also, elderly patients undergoing RIC allo-SCT are more exposed to the
side effects of long term CS administration. Low dose methotrexate
(MTX) therapy is a well established modality for GVHD prophylaxis.
However, little is known about the role of this drug in CS-resistant
GVHD. This pilot single center study investigated the role of MTX in a
curative setting after failure of CS treatment in patients undergoing RIC
allo-SCT. 20 patients received IV infusions of low dose MTX (5
mg/m?2/infusion) at weekly intervals, for at least 4 weeks. Reasons for
MTX administration were: CS-refractory acute GVHD, CS-refractory
chronic GVHD, chronic GVHD exacerbation after CS taper, or CS severe
side effects. Responses to low dose MTX infusions were assessed one
month after the last infusion in each involved organ. 12 patients were
treated for severe acute GVHD, while 8 patients received MTX for
extensive chronic GVHD. Median age of patients was 51 (range, 22-60).
Median time of administration of MTX was day +89 (range, 32-300). Of
note, none of the patients received any other concomitant therapy for
refractory GVHD. 13 patients responded to MTX administration (65 %)
with 5 complete responses (25%). Among the 12 patients treated for
acute GVHD, 7 responded (58%) of whom 5 CRs (42%). 3 patients did
not respond and died from resistant GVHD. Interestingly, 5 patients



from the group of grade 3-4 acute GVHD responded. Among the 8
patients treated for chronic GVHD, 6 were responders (75%). In addi-
tion, MTX allowed a significant reduction of CS daily dosage ranging
from 25% to 80%, as assessed one month after the last administration
of MTX. With a median follow-up of 287 days, no increase of CS ther-
apy was necessary among these 6 MTX-responding patients. In all, tox-
icity of low dose MTX administration was low (transient and mild
reversible cytopenia in 3 cases, 15%). Among the 20 patients, 14 are still
alive (70%) with a median follow-up of 293 (range, 65-513) days. Over-
all, 2 patients died of progressive disease, while 4 patients died from
refractory GVHD. We conclude that low dose MTX is a well-tolerated,
inexpensive and likely steroid-sparing agent that is worthy of further
investigation in prospective trials for treatment of refractory GVHD, but
also as frontline therapy in combination with CS.
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OBSERVATION-BASED EARLY WARNING SCORES TO DETECT IMPENDING CRITICAL
ILLNESS PREDICT IN-HOSPITAL AND OVERALL SURVIVAL IN PATIENTS UNDERGOING
ALLOGENEIC STEM CELL TRANSPLANTATION

M. von Lilienfeld-Toal,' K. Midgley,” S. Lieberbach,” L. Barnard,’
A. Glasmacher,' M. Gilleece,” G. Cook?

"Uniklinik Bonn, BONN, Germany; ’BMTU, St. Jamess University Hospital,
Leeds, United Kingdom

Backgrounds. Observation-based early warning scoring systems have
been developed to improve the outcome of critically ill patients by trig-
gering early critical care intervention. To date none of these scoring sys-
tems have been validated in cancer patients or stem-cell transplant recip-
ients. Aims. The aim of this study was to validate three established scor-
ing systems in adult recipients of Allogeneic stem cell transplantation
(Allo-SCT) and to determine their usefulness at predicting survival. Meth-
ods. We retrospectively analysed the physiological observations during
the initial admission of patients undergoing Allo-SCT. Three different
early warning scoring systems termed MEWS, PARS and LEWS (Table
1) were assessed.

Table 1. Leeds based modified early warning score (LEWS).

Score 3 2 1 0 1 2 3
Heart Rate <40 41-50 51-100 101-110 111-130 >130
(beats/min)
Systolic blood <70 70-80 81-100 101-179 180-199 200-220 >220
pressure (mmHg)
Respiratory rate <8 8-11  12-20 21-25  26-30 >30
(min-1)
%(i)gen saturation <85  85-89 90-94  >95

0
Respiratory BiPAP/  Hi/ Oxygen
support CPAP Flow  Therapy
Urine output <80 80- 121- 201- >800
in last 4 hours 120 200 799
Level of Confusion Alert Reacts  Reacts  Unre-
consciousness to voice  to pain sponsive

Results. Charts of 43 patients (AL n=21, HD/NHL n=10, MM n=4,
CML n=7, SAA n=1) with a median age of 40 years (IQR 29-49) were
analysed. 29 of 43 patients received grafts from matched sibling donors
and 18 of 43 received radiation-based full intensity conditioning. Impair-
ment of respiratory function was the commonest (40 patients, 93%)
event, usually deteriorating during the second week post-graft. All scores
revealed high accuracy in predicting in-hospital survival (AUC in ROCC
for MEWS 0.915, for PARS 0.938 and for LEWS 0.988 respectively, p <
0.001). For all three scores the cut-off level associated with a high risk of
in-hospital mortality was 7. Of eight patients with a LEW score of 27, 7
died during their initial admission, whereas no patient with a lower
score died (PPV 88%, NPV 100%, specificity 97 %, sensitivity 100%).
Acute clinical deterioration during the initial admission appeared to have
an adverse effect on overall survival after discharge: in-hospital survivors
who reached a LEW score >3 during their admission had a median sur-
vival of 663 days (median survival not reached in patients with LEWS <
3, p=0.018). Conclusions. This is the first study to validate early warning
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scoring systems in Allo-SCT and demonstrate that these systems are
highly predictive of in-hospital survival and overall survival post-dis-
charge. The most likely time to develop clinical deterioration is the sec-
ond week after graft infusion.
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A DOSE FINDING STUDY OF IV BUSULFAN IN COMBINATION WITH
CYCLOPHOSPHAMIDE AS CONDITIONING REGIMEN PRIOR ALLOGENEIC STEM CELL
TRANSPLANTATION IN CHILDREN WITH MALIGNANT AND NON-MALIGNANT
HAEMATOLOGICAL DISEASES: OPTIMISATION OF BUSULFAN TREATMENT

H. Esperou,' G. Vassal,” E Méchinaud,’ C. Galambrun,’G. Michel,®
B. Neven,® K. Yacouben,” P. Bordigoni,® C. Paillard,* H. Zouabi,’
C. Levrault,’ L. Nguyen,’ V. Cadic’

'Hopital Saint Louis, PARIS, France; *Institut Gustave Roussy, VILLEJUIE,
France; *Hopital Debrousse, Lyon, France, *Hopital Hotel Dieu, NANTES,
France; *Hopital la Timone, MARSEILLE, France; *Hopital Necker-Enfants
Malades, PARIS, France; "Hopital Robert Debré, PARIS, France; *Hopital d'En-
fants Brabois, VANDOEUVRE LES NANCY, France; °Institut de Recherche
Pierre Fabre, BOULOGNE BILLANCOURT, France

Backgrounds. In pediatric patients (pts) oral busulfan (Bu) is often
included in conditioning regimens prior to allogeneic (allo-) haematopoi-
etic stem cell transplantation (HSCT). Bu has a narrow therapeutic win-
dow and under- or overdosing may have a fatal outcome. Bu clearance
(Cl) is high in children and higher doses are needed to obtain an area
under the curve (AUC) equivalent to adults. To optimise Bu treatment
we defined (Nguyen L. et al BMT 2004) and assessed prospectively a new
IVBu fixed dosing allowing to 91% of 55 pts targeting AUC (900-1500
pM.min) without therapeutic drug monitoring (TDM) (Pharmacokinetic
results were reported separately by G Vassal et al.). We report here the clin-
ical outcome of these children after allo-transplant. Aims. To investigate
the safety of this new [VBu dosing strategy, to assess whether theses dos-
es are myeloablative and supportive for engraftment, and to evaluate the
consequences of [IVBu dosage upon children clinical outcome Methods.
Children (15 male/13 female) received IVBu-based Bu-cyclophos-
phamide (Cy, 200mg/kg) prior to HSCT. IVBu (over 2 h infusion) was
given based on body weight: 1.0 mg/kg, 1.2 mg/kg, 1.1 mg/kg, 0.95
mg/kg, and 0.8 mg/kg for pts with <9 kg, 9 to <16 kg, 16-23 kg, >23-34
kg, and >34 kg strata of weight, respectively. Clonazepam was given as
seizures prophylaxis. Indications for HSCT were: AML (n =14, 12 CR1,
1 CR2, 1 PR), CML (n = 3), ALL (n = 1), MDS (n = 1); hemoglobinopa-
thy (n = 6), and immunodeficiency (n = 3). Recipients aged from 0.3 to
17.2 years (median 7.2 y) received bone marrow containing 5.7x10°kg
CD34" (range 1.1-28) from matched related (22/28) or unrelated (4/28)
donors. Regimen-related toxicity (RRT) was graded according to NCI-
CTC 2.0. Kaplan-Meier EFS and OS were evaluated. Results. All had
profound myeloablation, and all (28/28, 100%) engrafted at 21 days
(range 12-47) for neutrophils > 0.5x10°/L, and 33 days (range 16-90) for
platelets > 50.0x10%/L. Donor cells were documented in all recipients:
25/28 achieved complete chimerism (CC, > 99% donor), and 3/28 were
mixed chimeras but had mainly donor cells (> 85%). No primary and/or
secondary graft rejection occurred. IVBu was well tolerated: no grade (G)
IV toxicity, G III 14 pts (mainly stomatitis), and G I-II 24 pts. VOD inci-
dence was 7% (95% CI: 0.9-23.5%) but none was severe. Grades I-II
and-III-IV a-GVHD rates were 46% and 4%, respectively. There was no
death at day+100, and Cumulative TRM incidence at 2 years was 4%.
Four pts died due to ¢-GVHD (n = 1), AML relapse (n = 3). After a medi-
an follow-up of 28.0 months (range 18.2-38.2) estimated EFS and OS
rates were 85% + 14% for both probabilities. Summary/Conclusions.
These results indicate that this new [V Bu dosing optimises allo- engraft-
ment with CC in 90% of pts, is well tolerated resulted in a very weak
TRM, which translated into promising survival.
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DACLIZUMAB HAS POOR EFFICACY IN STEROID-REFRACTORY ACUTE
GRAFT VERSUS HOST DISEASE: A SINGLE CENTRE EXPERIENCE WITH 12 ALLOGRAFT
PATIENTS

H. Sia, C.H. Hui, H. Mangos, N. Horvath, H.K. Lee, I. Lewis,
T. Hughes, B. To, P. Bardy

Royal Adelaide Hospital, Adelaide, Australia

Backgrounds. Daclizumab, a humanised monoclonal antibody against
interleukin-2 receptor, has been used in steroid-refractory acute graft-
versus-host disease (aGVHD). Reported results were conflicting. Aims
and Methods. We performed a retrospective audit of the outcome data
of 12 consecutive allograft patients who had been treated with
Daclizumab for steroid-refractory (to > 2mg/kg/d of iv Methylpred-
nisolone) grade III-IV aGVHD from year 2000-2004 in our unit. All
patients received standard anti-microbial prophylaxis, and Cyclosporin
and Methotrexate GVHD prophylaxis, except tor three reduced-inten-
sity allografts who received cyclosporine alone. Clinical grading of
aGVHD was performed according to standard criteria. 1mg/kg of iv
Daclizumab was given on days 1, 4, 8, 15 and 22 and definition of treat-
ment response as previously described (Przepiorka 2000). Results. Twelve
patients developed grade III-IV aGVHD after HLA-matched blood stem-
cell allogeneic transplants, who consisted of 9 sibling (7 ablative, 2
reduced-intensity) and 3 unrelated (1 ablative, 2 reduced-intensity) allo-
grafts. Daclizumab was commenced after failure of iv Methylpred-
nisolone at a median of 81/2 days (range: 3-28). These patients also
received numerous (range: 3-7) concomitant GVHD therapies, including
Steroids, Cyclosporin/Tacrolimus, Mycophenolate, and Etanercept (for
gut aGvHD). Anti-thymocyte globulin (ATG) was additionally given for
poor responders to Daclizumab in 6/12 patients. The only complete
responder to Daclizumab (patient 7) died of subsequent exacerbation of
gut GVHD, haemorrhagic cystitis and CMV viraemia. The single partial
responder (patient 6) eventually died of progressive gut GVHD and bac-
terial sepsis. There was no long-term survivor with infections as termi-
nal events in 10/12 patients. Conclusions. In contrast to initial published
reports, allograft patients with severe steroid-refractory aGVHD had
poor response and dismal outcome when treated with Daclizumab in
our institution. It was our major concern that the poor survival may be
contributed by the delay of more appropriate GVHD therapy and the
aggravation of infective complications. As a result, we have moved away
from Daclizumab back to ATG since 2005. Novel GvHD therapies such
as photopheresis, mesenchymal stem cells should be explored.

Table 1. Pre- and post-Daclizumab responses and outcome.

Skin GVHD Gut GVHD Liver GVHD
Score Pre-  Day 43 Pre- Day 43 Pre- Day43 Outcome
1 0 0 1 2 3 4 Death, d60
2 3 3 2 2 1 3 Death, d57
3 3 2 2 3 0 4 Death, d124
4 3 3 3 4 0 1 Death, d180
5 0 0 0 0 4 4 Death, d31
6 1 0 3 1 2 1 Death, d345
7 0 0 2 0 2 0 Death, d323
8 0 0 0 0 4 4 Death, d240
9 1 1 3 4 2 4 Death, d247
10 0 0 3 4 0 0 Death, d72
11 1 0 3 4 2 4 Death, d53
12 2 1 3 1 3 4 Death, d166
0821

ALLOGENEIC STEM CELL TRANSPLANTATIONS AFTER REDUCED INTENSITY
CONDITIONING REGIMEN FLUDARABIN, BUSULFAN AND ATG (FRESENIUS)

Y. Brychtova,' M. Doubek,']. Muk,” ]. Mayer,'] Vorlcek'

"University Hospital Brno, Brano, Czech Republic; *Centre Biostatistics Masarylk
University, Brno, Czech Republic

Introduction: Allogeneic stem cell transplantation with reduced inten-
sity conditioning (RIC) is effective therapy for hematologiccl diseases.
Methods. This is a retrospective report about 63 patients [21 women, 42
men, median age 51 years ( 15-65)] who underwent hematopoietic stem
cell transplantation (HSCT) after reduced intensity conditioning regi-
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men (RIC) with Fludarabin (30mg/m?2, 5 days), Busulfan (8-12 mg/kg
p.o.) and ATG Fresenius (10mg/kg/d, 4 days for hematological disease
in our transplant center between March 1998 and December 2005. The
diagnosis were 17 AML [15 in 1st.CR, 1 in 2nd CR, 1 in relaps (R) ], 3
MDS, 1 AA, 22 CML (21 in chronic phase, 1 in acceleration), 1 myelofi-
brosis, 3 HD (1R, 1 CR, 1 PR), 8 B-NHL (2 DLBCL, 1 FL, 3 MCL, 2 SCLL)
(1R, 4 PR, 3 CR), 6 CLL (4 R, 2 PR), 2 MM (1R, 1 PR). Peripherial blood
stem cells (PBSC) were used in 60 patients, bone marrow in 3 patients.
Median of infused CD 34+cells was 6,76x10%kg. Donors were 57 relat-
ed and 6 unrelated respectively. As GVHD prophylaxis, 58 patients
received CsA, 2 received CsA+MTX and 3 CsA+ mycophenolat
mopbhetil. Results. Median time of follow up was 25 months. After trans-
plantation, any toxicity was observed in 25% (16) patients, 66% (42)
patients developed a toxicity grade I-II, 7% (4) patients a toxicity grade
IIT, 2% (1) patient a toxicity grade IV.

Figure. Overall survival of patients AML, CML, NHL, CLL.

Without any parenteral nutrition were 68% (43) patients, and 32%
(20) patients have parenteral nutrition in median 11 days (3-22 days).
Recovery of neutrofils(>1.0x10°/L) was in median time 18 days, trom-
bocytes (>20x10°/L) in median 13 days. Complete chimerism (CC) was
reached in median time 73 days in 49 (78 %) patients, 2 (3 %) patient still
didn’t reach CC, 2 (3%) patients didn’t reach CC for short time after
transplantation, the others didn’t reach CC because of rejection of graft
(1), giving his autologous back up of stem cells for severe GVHD (1),
relaps of disease (4pts=7 %), death from other reason (3 infections, 1
bleeding). Twenty-two (35%) patients developed an acute GVHD: 9
patients maximal grade I, 8 patients maximal grade II, 3 patients maxi-
mal grade III, 2 patients grade IV. A chronic GVHD was presented in 28
(44%) patients (23 limited,5 extensive). Secondary rejection of graft
occured in 2 patients with unrelated donor. Fourteen patients had pre-
emptive therapy of CMV. Any infection since day +100 had 28 (44%)
pts, after day +100 31 (49%) patients. Twenty patients (31%) died, the
causes of death: 10 (15%) relapses of disease, 3 (5%) infections, 4 (6%)
GVHD, 1(2%) toxicity, 2 (3%)from other reason. Early transplant relat-
ed mortality (TRM) was 10% (6 patients:2 relaps, 1 GVHD, 1 bleeding,
2 infections), late TRM 5% (3 patients GVHD). Median time of overall
survival for all patients (Kaplan-Meier) wasn't reached, AML patients
had 46 months, CLL patients 6.4 months and CML patients and B-NHL
patients wasn't reached it. Conclusions. RIC is associated with favorable
outcome and low toxicity in patients in remission at the time of trans-
plantation.

LOW-DOSE METHOTREXATE AS SALVAGE THERAPY FOR REFRACTORY
GRAFT-VERSUS-HOST DISEASE AFTER REDUCED-INTENSITY CONDITIONING
ALLOGENEIC STEM CELL TRANSPLANTATION

H. de Lavallade, M. Mohty, C. Faucher, S. Furst, J. El Cheikh, D. Blaise

Institut Paoli-Calmettes, Marseille, France

Corticosteroid (CS)-resistant GVHD is associated with high morbid-
ity and mortality, and therapeutic options are limited for those patients.
Also, elderly patients undergoing RIC allo-SCT are more exposed to the



side effects of long term CS administration. Low dose methotrexate
(MTX) therapy is a well established modality for GVHD prophylaxis.
However, little is known about the role of this drug in CS-resistant
GVHD. This pilot single center study investigated the role of MTX in a
curative setting after failure of CS treatment in patients undergoing RIC
allo-SCT. 20 patients received IV infusions of low dose MTX (5
mg/m?2/infusion) at weekly intervals, for at least 4 weeks. Reasons for
MTX administration were: CS-refractory acute GVHD, CS-refractory
chronic GVHD, chronic GVHD exacerbation after CS taper, or CS severe
side effects. Responses to low dose MTX infusions were assessed one
month after the last infusion in each involved organ. 12 patients were
treated for severe acute GVHD, while 8 patients received MTX for exten-
sive chronic GVHD. Median age of patients was 51 (range, 22-60). Medi-
an time of administration of MTX was day +89 (range, 32-300). Of note,
none of the patients received any other concomitant therapy for refrac-
tory GVHD. 13 patients responded to MTX administration (65 %) with
6 complete responses. Among the 12 patients treated for acute GVHD,
7 responded (58%) of whom 5 CRs(42%). 3 patients did not respond and
died from resistant GVHD. Interestingly, 5 patients from the group of
grade 3-4 acute GVHD responded. Among the 8 patients treated for
chronic GVHD, 6 were responders (75%). In addition, MTX allowed a
significant reduction of CS daily dosage ranging from 25% to 80%, as
assessed one month after the last administration of MTX. With a medi-
an follow-up of 287 days, no increase of CS therapy was necessary
among these 6 MTX-responding patients. In all, toxicity of low dose
MTX administration was low (transient and mild reversible cytopenia
in 3 cases, 15%). Among the 20 patients, 12 are still alive (60%) with a
median follow-up of 329 days from onset of GVHD (range, 37-633) days.
Overall, 4 patients died of progressive disease, while 4 patients died
from refractory GVHD. We conclude that low dose MTX is a well-tol-
erated, inexpensive and likely steroid-sparing agent that is worthy of
further investigation in prospective trials for treatment of refractory
GVHD, but also as frontline therapy in combination with CS.
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{3 THALASSEMIA MAJOR: BONE MARROW VERSUS PERIPHERAL BLOOD STEM CELL
TRANSPLANTATION

M. Irfan,'S. Adil,» P. Ahmed,’ S. Ansari,' T. Farzana,'K. Hashmi,®
B. Khan,® V. Panjwani,' T. Shamsi

'Bismillah Tagee Blood Disease Centre, Karachi, Pakistan;
*Aga Khan University Hospital, Karachi, Pakistan;
SArmed Forces Institute of BVMIT, Rawalpindj, Pakistan

Backgrounds. Most thalassemia births are now seen in developing
countries where the socioeconomic status generally remains poor.
Because of low cost, donor willingness and favorable immune profile,
PBSCT remains an attractive option for multiply transfused Thalas-
saemia patients particularly in developing countries. Aims. To compare
PBSCT with BMT in Thalassemia patients in terms of rejection, GvHD
& disease free survival. Methods. 56 patients were transplanted from
September 2000 - July 2005. 29 underwent BMT and 27 received PBSCT.
Most patients were intensely transfused to keep hamoglobin 13-14 gm/dl
and received desferioxamine, 24 hours infusion, before transplantation.
Pesaro class I (n-20) and class II (n-20) received conditioning with stan-
dard Bu/Cy. Of class III (n-16), ALG was added to standard Bu/Cy in 9
who received PBSCT and 7, who received BM, were conditioned with
Hydrea 20-30 mg/kg (day - 45 to -11), Azathioprin 3 mg/kg (day - 45 to
day -11), Fludarabine 25 mg / kg (day -17 to -13) followed by Bul4/Cy
200 started on day-10. Triple immunosuppression was used for PBSC
group and class III. For others aGvHD prophylaxis comprised of MTX
and cyclosporine only. MNC dose infused was >4x10%kg recipient
weight in PBSC patients and for BM its range was 1.6-6.8 MNC / kg .
All patients received G-CSF 5mg / kg / day, from day + 5, till ANC
>0.5x10°/L. Median age of the donor was 8.6 years. All recipients and
donors were genotypically HLA matched exceptin one. PBSC were har-
vested on day 5 of G-CSF administration. Follow up ranges from 273-
2088 days. Results. Median age for BM and PBSC group was 5.4 and 6.2
years. Engraftment was achieved in all cases. Median time to ANC of
0.5x10°/L in BMT/PBSCT patients was 13 /10 days (range 11-19/9 ‘15)
and for platelets of 20x10°/L it was 17/14 days (range 14 28/12‘19).
aGvHD (grade II-IV) was seen in 30%/26% cases in BMT/PBSCT group.
Incidence and severity of chronic GvHD was not statistically different
in two groups (BM-24% & PBSC -30%). Six patients rejected the graft:
2 in BM group and 4 in PBSC group. Of the four who rejected the graft
from class III, 3 are from PBSC group. DES in risk classes of the two
groups is not significant. Overall survival/disease free survival for the BM
and PBSC group as on December 2005 is 73%/65 % and 67 %/55%.Con-
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clusion: The results of PBSCT as a whole or according to risk class remains
comparable to BMT. A trend towards less rejection and better disease
free survival is seen in class III patients who received BM harvest, but this
is not statistically significant.

0824

ALLOGENEIC STEM CELL TRANSPLANTATION 1985-2005. A SINGLE CENTER
EXPERIENCE

Y. Floisand,'B. Fossum Lland,’ ]. Rislien,* G.E. Tjénnfjord,’
T. Gedde-Dahl d.y,* S.A. Evensen,” D. Heldal,;” T. Egeland,’
B.G. Solheim,? D. Albrechtsen,’ L. Brinch?

'Rikshospitaler National Hospital, Oslo, Norway; *Rikshospitaler University
Hospital, Oslo, Norway

Backgrounds. From 1985 to 2004, 398 adult patients underwent allo-
geneic stem cell transplantation (ASCT) in our institution. In order to per-
form a quality control and compare our results with those of other cen-
ters, we evaluated the overall survival and the incidence of complications
following ASCT. Design and Methods. 398 patients received ASCT for
hematological malignancies or severe aplastic anemia (SAA); 42.5%
female (N=169) and 57.5% (N=229) male. Median age was 39.0 years;
during the study period the median age increased significantly (»=0.001).
273 patients (68.8%) received transplants from family donors and 124
(31.2%) from matched unrelated donors (MUD). One patient died dur-
ing conditioning prior to transplantation. Eligible donors included sib-
lings sharing both HLA haplotypes and haploidentical family donors
with a maximum of one antigen mismatch on A or B (serology) or DRB1
on the non-shared haplotype, and MUD identical on A and B (serology),
DRB1, DQB1 before 2000 and allelic A, B, C, DRB1, and DQB1 10/10
or 9/10 allelic match from 2000. ASCT was performed due to: Chronic
myelogenous leukemia (CML):145 patients (36.4%),128 were transplant-
ed in 1. chronic phase (CP); acute myelogenous leukemia (AML): 131
patients (32.9%), 85 patients had high risk disease as defined by high risk
cytogenetics or 2 1 complete remission (CR); acute lymphatic leukemia
(ALL): 61 patients (15.3%), all patients were categorized as high risk
with t(9;22) or relapsed disease; other indications: 61 patients (15.3%).
Conditioning regimen for 360 of the patients was oral busulfan 16 mg/kg
and iv Cyclophosphamide 60 mg/kg (Bu4Cy2) and for SAA (n=13)
cyclophosphamide and ATG. Patients undergoing non-myeloablative
transplantation (n=21) were mainly conditioned with fludarabin and TBI
(2Gy). Graft versus host disease (GvHD) prophylaxis was cyclosporine
A (CyA) and iv methotrexate. Acute GvHD grade II was treated with
increased immunosupression (CyA and methylprednisolone (2
mg/kg/day)) and steroid refractory GvHD with ATG or other immuno-
suppressants. Results. Overall survival (OS): The 5 year OS was 58%;
65% and 43% in patients allografted from family donors and MUD
respectively. CML: The 5 year OS was 66 %; for those with family donor
78% and MUD 46%. AML: The 5 year OS was 56%; for the patients
with family donor 61% and MUD 46%. ALL: The 5 year OS was 40%;
for patients with family donor 43% and MUD 37%. SAA: The 5y OS
was 85%. GVHD: Acute GvHD occurred in 46.7 %; aGvHD grade II-IV
was 33.2%. The incidence of chronic GvHD was 34.4%; 21.9% limit-
ed and 12.6% extensive. Infections. Proven or probable invasive fungal
infections were registered in 44 patients (12.2%). CMV infection and dis-
ease in 74 (18.6%) and 21 (5.3%) patients respectively. Mortality. Mor-
tality before day 100 was 11.4% and 25% in the family donor and MUD
groups, respectively. Overall non-relapse mortality was 29%. Conclu-
sions. Our results compare favorably with previously published series,
both single centre studies and multicenter studies.

EXTRACORPOREAL RADIOPHERESIS FOR ACUTE AND CHRONIC GRAFT VERSUS HOST
DISEASE

M. Velasquez-Lopera, E Cuellar-Ambrosi, L.A. Correa, J.C. Wolff,
C. Fonseca, M. Rojas, L.E Garcia

Universidad de Antioquia, Medellin, Colombia

Graft vs host disease (GVHD) is the main immunological complica-
tion of hematopoyetic transplants. Unfortunately pharmacological ther-
apies do not always effectively control severe and progressive cases.
Extracorporeal photopheresis has been proposed as an effective proce-
dure for GVHD treatment. As an alternative to this treatment, we eval-
uated the action Extracorporeal radiopheresis (ex vivo leukocytes irradia-
tion with minimal doses of v irradiation). Clinical, immunological and
skin histological evolution of patients with acute and chronic GVHD
who received only pharmacological therapy were compared with
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patients who received the pharmacological therapy plus Extracorpore-
al radiopheresis twice a week. Apoptosis induction, phenotype of den-
dritic cell subsets and cytokine production were evaluated in vitro. Results.
15 patients with aGVHD and 15 with cGVHD were studied. In aGVHD
grade IV neither treatment affected the long-term survival. Nevertheless,
in 3/4 patients (75%) who received radiopheresis, diminution of clini-
cal symptoms (gastrointestinal bleeding and skin rash) was observed
since the first week of treatment, improving the quality of life. This
effect was also observed at later in patients receiving only pharmacolog-
ical therapy. In cGVHD, 7 patients received radiopheresis, 5 (71.4%),
improved the skin pain since the first week and the skin sclerosis after
6-12 months. In one patient, control of cGVHD progression was
obtained. Four of these patients had previously received pharmacolog-
ical therapy without control of the GVHD. 1/8 patients that received
only pharmacological therapy, three improved (37.5%), in three (37.5%),
were control of cGVHD progression and two got worse (25%). Histo-
logical skin follow-up showed that in aGVHD severity score were one
grade lower on all radiopheresis cases evaluated. In patients that received
pharmacological therapy only, 80% were the same grade, 20% got
worse. For cGVHD skin biopsies were made after 6-12 months. Lower
or same histological grade were observed in six patients who received
radiopheresis and four patients with only pharmacological therapy,
87,5% and 50% respectively. Induction of apoptosis in cells that received
radiopheresis was evaluated with DIOC-6/BE. No changes in the phe-
notype of dendritic cells differentiated from monocytes with IL-4+GM-
CSE were observed. Summary: Better clinical and histological therapeu-
tic effects were observed on patients who received Extracorporeal Radio-
pheresis. Multicentric studies will contribute to evaluate this therapy in
a larger number of patients.
Funding: Supported by COLCIENCIAS (grant 1115-04-12954).
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IMMUNOHISTOCHEMICAL EVALUATION OF INFILTRATING CELLS
(CD4, CD8',AND CD56°) AND LANGERHANS CELLS IN SKIN OF GRAFT VERSUS HOST
DISEASE PATIENTS

M. Velasquez-Lopera,' A. Vargas,' G. Arellano,' L.A. Correa,’
J.C. Wolff,! G. Sanclemente,' ].C. Villamizar,' A. Jaramillo,’
L.E Garcia,' E Cuellar-Ambrosi'

"Universidad de Antioquia, Medellin, Colombia; *Rush University Medical Cen-
ter, Chicago, USA

Graft vs. host disease (GVHD) occurs in about 60-80% of allogene-
ic hematopoietic stem cell transplant recipients due to mismatching of
major and minor histocompatibility antigens. Cutaneous involvement
is the most frequent clinical manifestation of GVHD. In this regard,
Langerhans cells (LC) have been shown to play an important role in the
pathogenesis of GVHD as antigen-presenting cells through both the
direct and indirect allo-recognition pathways. Thus, we carried out an
immunohistochemical study to determine the characteristics of the
infiltrating T cells (CD4* and CD8") and NK cells (CD567) as well as LC
(CD1a") on skin biopsies of GVHD patients and their correlation with
global severity scores. Forty-two patients were allo-transplanted
between June, 1998 and December, 2002. Twenty-nine (69 %) patients
developed GVHD; among these, 15 (36%) developed acute GVHD, 5
(11.9%) developed chronic GVHD, and 9 (21.4%) developed acute
and chronic GVHD. Immunohistochemical enumeration of CD1a+,
CD4+, CD8*, and CD56" cells were performed in paraffin-embedded
punch skin biopsies taken mainly from the thorax. Among the 24 cas-
es with acute GVHD, skin involvement was observed in 23/24 (95.8%)
patients, most of them with G I-II scores. Intestinal GVHD was
observed in 20/24 (83.3%) patients with 15 (75%) patients with G I-
II scores and 5 patients (25%) with G III-IV scores. Hepatic GVHD was
observed in 8 (33.3%) patients, 5 (62.5%) of those patients with G I-
II scores. The number of LCs/mm?2 in dermis and epidermis was sig-
nificantly lower in cases with major global severity scores: Normal
skin donors: (mean+SD) 15.6+1.6, acute GVHD G-I-II: 7.5 + 8.8 and
G-III-IV: 8.6+2.7 (p<0.05). An increase in the ratio of infiltrating
perivascular and epidermal CD8* T cells was observed and it was
inversely proportional to the number of LCs on epidermal and dermal
layers of the skin. There was no increase of CD56v NK cells in patients
with acute GVHD as compared to normal controls. Figure 1. Extensive
chronic GVHD was seen in 7/14 (50%) patients. The number of LC
was similar in limited and extensive chronic GVHD (9.5+4.2 and
9+12.7, respectively). In de novo chronic GVHD, the number of LCs
was higher (13.2+4.6), than in progressive (7.3+0) or quiescent (2.7 +
3.9) GVHD (p=0.05). Scleroderma-like presentation showed higher
number of LC (9.7+6.7) as compared to lichen-like lesions (7.3+0).
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No increase in the ratios of infiltrating epidermal and perivascular
CD8', CD4* or CD56" cells was observed. In summary, in acute severe
systemic GVHD, a significantly lower number of LCs and higher num-
ber of CD8" T cells were observed. These changes were not observed
in chronic GVHD. This study indicates that skin CD8" T cell/LCs ratios
could be used as an additional tool for diagnosis and follow-up of
GVHD.

Funding: Supported by Universidad de Antioguia.
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DYNAMICS OF LINEAGE-SPECIFIC CHIMERISM IN PATIENTS AFTER
NON-MYELOABLATIVE HEMATOPOIETIC STEM CELL TRANSPLANTATION

O. Horky, J. Mayer, M. Borsky, J. Pospisilova, M. Krejci, D. Dvorakova
Faculty Hospital Brno, Brno, Czech Republic

Backgrounds. Monitoring of engraftment by assessing chimerism has
become routinely used method after allogeneic hematopoietic stem cell
transplantation (HSCT). Information about the proportional degree of
donor and recipient hematopoiesis and its dynamics in time is particu-
larly important in patients receiving non-myeloablative preparative reg-
imen. Aims. The purpose of this study was to describe some aspects of
correlation between persistence of lineage-restricted mixed chimerism
(MC), complete donor chimerism (CDC), minimal residual disease
(MRD), risk of graft versus host disease (GvHD) and relapse. We retro-
spectively analyzed data of chimerism obtained from 21 patients who
underwent non-myeloablative HSCT for chronic myeloid leukemia
(CML) in our centre between June 1998 and December 2005 (827
chimerism quantification of whole blood samples, 259 lineage-restrict-
ed ones). The conditioning regimen consisted of fludarabine, busulfan
and ATG Fresenius. GvHD prophylaxis was cyclosporine A with or
without MME Methods. Assessment of chimerism was carried out by
singleplex amplification of variable number of tandem repeat (VNTR) or
short tandem repeat (STR) regions - mainly with capillary electrophore-
sis with fluorescence detection (apart from the beginning when densit-
ometry was involved). Since September 2005 real-time quantitative
polymerase chain reaction (RQ-PCR) of insertion/deletion polymor-
phism was adopted. Detection of MRD was performed by competitive
nested PCR and by reverse-transkriptase RQ-PCR. Individual leucocyte
subsets (B cells, T cells, NK cells, granulocytes and monocytes) were tlu-
orescence-activated cell sorter (FACS)-sorted according to correspon-
ding antigens. Results. Observed patterns are mentioned bellow: 1) MC
in whole blood along with MRD negative samples always means that
autologous population comes from a lymphoid line. 2) MRD positive
samples correlate with appropriate MC in granulocytes. 3) MRD posi-
tive samples along with CDC in whole blood are caused by limited sen-
sitivity of VNTR-/STR- PCR (repeatedly retrospectively verified by RQ-
PCR, which showed microchimerism). 4) Achievement of CDC is pre-
ceded with CDC in T-cells. However CDC in T-cells is not necessarily
followed by CDC in whole blood (failure of graft versus leukemia (GvL)
effect). 5) MC (even in T-cells) does not always means protection from
GvHD. Conclusions. Our preliminary data demonstrate that lineage-
restricted chimerism analysis allows better understanding of
hematopoiesis recovery after HSCT and can significantly contribute to
interpretations of relations between chimerism and MRD or GvHD. On
the other hand, however, the predictable value of chimerism and espe-
cially microchimerism must be further investigated.
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ALLOGENEIC BONE MARROW TRANSPLANTATION IN PATIENTS WITH PAROXYSMAL
NOCTURNAL HEMOGLOBINURIA

S. Cantero, J. De la Rubia, M. Blanes, G. Sanz, ]. Martinez,
J.I. Lorenzo, A. Sempere, N. Puig, L. Algarra, G. Martin, C. Jimenez,
M.A. Sanz

Hospital La Fe, Valencia, Spain

Background and Aims. Paroxysmal nocturnal hemoglobinuria (PNH) is
an acquired crhonic clonal hematological disorder of pluripotent stem
cells. That disease may be complicated by myelodisplastic syndrome
and leukemic conversion. Currently, allogeneic bone marrow transplan-
tation (BMT) is the only curative approach. Patients and Methods.
Between November 1990 and October 1998, six patients (2 F/4 M) with
amedian age of 26.5 years (range 17-38) underwent BMT for PNH at our
institution. BMT was done due to severe progressive cytopenias in five
patients and frequent recurrent hemolytic crisis in one. Median time
from diagnosis to BMT was 40 months (range 7-58). Five patients were
transfusion-dependent and three of them had received several lines of
therapy before BMT (steroids, immusupresors and danazol). Four donors
were genotypic HLA-identical siblings, one was a non identical sibling
donor (major mismatch to one class A HLA antigen) and the remaining
one was an unrelated HLA-identical donor. Conditioning regimen con-
sisted of busulphan (16 mg/kg) and cyclophosphamide (120 mg/kg).
Graft versus host disease (GVHD) prophylaxis consisted of cyclosporine
and a short course of methotrexate. Results. The median number of nucle-
ated cells infused was 2.1x10%kg (range 1.8-3.9). Time to achieve a gran-
ulocyte count > 0.5x10°/L and a platelet count > 50x10°/L was 17 and 82
days, respectively. Full donor chimeras was observed in every case
although one patient presented mixed chimera 9 years after BMT. In
this case, peripheral blood stem cells (PBSC) from the same donor were
infused without previous conditioning. Currently, five months after this
PBSC infusion the patient is well with complete chimera but with throm-
bocytopenia. Overall, four patients developed acute GVHD (one grade I
and 3 grade III-IV). Chronic GVvHD was extensive in four patients. Four
patients are alive at +102, +118, +142 and +182 months, and two patients
died at 11 and 97 months after BMT because of septic shock. Conclusions.
Allogeneic BMT is a curative and suitable approach for selected patients
with severe PNH. BUCY?2 as conditioning regimen was able to eradicate
the abnormal PNH clone. GvHD is the complication most frequently
observed.

0829

INDACTION INSTEAD OF INDUCTION: NON-INTENSIVE AML/MDS TREATMENT WITH
LOW-DOSE DECITABINE PRIOR TO REDUCED-INTENSITY CONDITIONING
AND ALLOGENEIC BLOOD STEM CELL TRANSPLANTATION OF OLDER PATIENTS

M. Liibbert, H. Bertz, B. Riiter, R. Mertelsmann, J. Finke
University of Freiburg, Freiburg, Germany

Patients (pts) undergoing allogeneic stem cell transplantation for AML
or high-risk MDS usually receive standard induction chemotherapy first,
with the goal of achieving a complete remission (CR) or at least best
response to conventional chemotherapy. This disease control is often
necessary to bridge the time needed for identifying an unrelated donor
in case no sibling donor is available, although CR is no absolute prereq-
uisite for successful allografting following RIC (Bertz et al., ] Clin Onc
21:1480, 2003). However, prior induction chemotherapy may result in
toxicities and prolonged cytopenia, related severe infection like
aspergillosis prohibiting or compromizing subsequent allografting.
Recently, non-intensive treatment with low-dose azanucleosides has
been developed for older pts with high-risk MDS. Low-dose Decitabine
(DAC) shows a particularly interesting activity in inducing cytogenetic
remissions in MDS pts with poor-risk cytogenetics (38%, Liibbert et al.,
Br ] Haematol 114:349, 2001). The role of DAC prior to allografting has
not yet been determined. Here we report our single-center experience of
9 consecutive pts treated with low-dose decitabine (DAC) for MDS (n=6)
or AML (n=3). The median number of DAC courses given was 3 (range
1-18) with CR and PR as best response in 4 and 1 pt respectively, stable
or persistent disease in 3 and 1 pt, resp. Allografting was either done as
consolidation at time of best response (n=4) or as salvage for
relapsed/refractory AML/MDS (n=5). Median age at time of allografting
was 65 years (range 63-71). After conditioning with either FBM (n=7) or
Flu/2 Gy (n=2), pts were transplanted from either matched sibling (n=2)
or unrelated donor (n=7). One pt died before engraftment on day +13
due to infection. The other 8 pts engrafted, and no unexpected toxici-
ties were noted. 5/8 pts have died either due to relapse (n=3) or infec-
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tion in CR (n=2). Three pts are alive in CR at the time of this report (+3,
+5, +17 months following transplant). Prior to transplantation two of
them were in PR and CR following 2 and 8 courses of DAC, respective-
ly, one had beginning relapse of AML after 13 courses. In conclusion, we
show that RIC and allografting in older pts with AML/MDS following
DAC treatment is feasible, and no unexpected toxicities have occurred.
DAC pretreatment can induce improvement or even remission of
myeloid neoplasia with negligible nonhematopoietic toxicity, thus bridg-
ing the time period of donor search prior to allografting. Since even mul-
tiple courses of low-dose DAC are unlikely to be curative without sub-
sequent allografting, the allogeneic option in these pts should be explored
more often. Response to DAC and transplant risk-assessment (comor-
bidities, performance status etc.) will likely be major determinants of
optimal timing of allografting in this setting.

0830
ALLOGENEIC STEM CELL TRANSPLANTION IN MULTIPLE MYELOMA

A.M. Carella,' M.M. Greco,” M. Nobile,” P. Musto,? L. Savino,’
M. Centra,’ G. Di Giorgio,® M. Troiano," E. Piazzolla,* S. Parisi,’
N. Cascavilla®

'IRCCS CSS Hospital, San Giovanni Rotondo, Italy; IRCCS CSS
Hospital, San Giovanni Rotondo, Italy; *Transfusional Center, IRCCS CSS
Hosp., San Giovanni Rotondo, Italy; ‘Radiotherapy, IRCCS ‘CSS’
Hospital, San Giovanni Rotondo, Italy

Backgrounds. HD chemo/radiotherapy followed by autologous stem
cell transplantation (SCT) has been associated with improved outcome
in MM. Unfortunately, following autologous SCT almost all pts had pro-
gressive disease. Aims. We evaluated the outcome of 29 pts (17 M, 12 F)
with stage IIIl MM treated with hematopoietic SCT. Twenty-three, 6
and 1 pts underwent a matched sibling donor allogeneic transplant after
a reduced intensity conditioning regimens (RICT), a matched sibling
donor SCT and an unrelated hematopoietic SCT, respectively. Twenty-
two pts were treated with autografting followed by reduced intensity
conditioning allotransplantation. All these patients received HD Mel-
phalan (200 mg/m’) followed by autologous PB-SCT. After a median of
90 days, the pts underwent RICT (Fludarabine + 2 Gy TBI). Acute GVhD
prophylaxis consisted of MM and cyclosporine. Chimerism analysis was

erformed using STR-PCR and donor engraftment was evaluated at day
+15,+30,+45,+60,+90 on unfractionated BM cells. All pts received a HLA
identical donor mobilized PBSC and the graft contained a median of
3,3x10° (range 1-6,8) * cells/kg body weight. After RICT, on day +15, 3
(13%) pts showed a complete donor chimerism; on day +90, 21 (90%)
showed a complete donor chimerism; two pts with mixed chimerism
received a DLI on day +30 and one of these achieved full donor
chimerism. Results. Grade II-IIl acute GVHD occurred in 4 pts (17 %) but
no patient died. Five patients (22%) developed a mild and 6 (26%) an
extensive chronic GVHD . After RICT 8 pts (35%) achieved CR and
they are in CCR at +57,+57,+51,+49,+46,+20,+14 and +15 months; 2
(9%) pts show near CR and 3 (13%) are in PR. Ten pts not in CR showed
a progressive disease and six of these died. With a median follow-up of
22 months, 17 (74%) are alive. Six and one patients received a related and
unrelated hematopoietic SCT, respectively. The pre-transplant high-dose
preparative regimen included CY+TBI. On day 0 all collected PBSCs
were infused. GVHD prophylaxis included cyclosporine and short-
course methotrexate; ATG was added in the unrelated transplant. All
patients showed a complete donor chimerism at the time of engraft-
ment. Grade II-IV acute GVHD occurred in 2 pts and 1 of these died. All
pts developed mild chronic GVHD. One patient relapsed and died 24
months after allogeneic SCT. To date, 5 patients are alive and 3 of them
are in CCR at + 28 +4 (ALLO) and +21 (MUD) months. Conclusions. We
demonstrated that survival after allogeneic transplantation is favourable:
74% of all pts achieved CR or PR. The 100-day TRM was low (only
4%) and no patient died after RICT. Pancytopenia after RICT was min-
imal and sustained allogeneic stem cell engraftment occurred in 95% of
patients. A good correlation between GVHD, full chimerism and remis-
sion was found. All patients in CR or NCR developed acute/chronic
GVHD and the presence of GVHD correlated with a lower relapse rate.
In all patients (RICT, ALLO TMO and MUD) the achievement of CR was
gradual and a constant regression of the monoclonal band was observed.
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TACROLIMUS AND METHOTREXATE FOR THE PROPHYLAXIS OF
GRAFT-VERSUS-HOST DISEASE AFTER UNRELATED DONOR CORD BLOOD
TRANSPLANTATION FOR ADULT PATIENTS WITH HEMATOLOGIC MALIGNANCIES

T.M. Mori, T. Nakazato, A. Aisa, R. Yamazaki, A. Mihara, Y. Ikeda,
S. Okamoto

Keio University School of Medicine, Tokyo, Japan

Backgrounds. Although allogeneic cord blood transplantation (CBT)
has been increasingly used as a therapeutic option for hematologic
malignancies, the prophylaxis of GVHD has varied significantly among
different studies and has included cyclosporine A (CSA) alone or in com-
bination with prednisolone/methylprednisolone, short-term methotrex-
ate, or anti-thymocyte globulin. Aims. We present the outcome of CBT
for adult patients who received tacrolimus and short-term methotrex-
ate (MTX) for GVHD prophylaxis. Patients and Methods. Eighteen
patients with hematologic malignancies underwent cord blood trans-
plantation (CBT) from unrelated donors after having been conditioned
with myeloablative (n=13) or reduced-intensity (n=5) regimens, and
received tacrolimus and methotrexate (15 mg/m’ on day 1, 10 mg/m’ on
days 3 and 6) as a graft-versus-host disease (GVHD) prophylaxis. The
median number of nucleated cells of infused cord blood was 2.66x107/kg
of patient body weight. Results. Engraftment was achieved in 16 of the
18 patients. The median time to absolute neutrophil count >0.5x10°/L
was 21.5 days (range 17-32), and the median time to platelet count
>2.0x10°/L was 36 days (range 26-57). Of the 16 evaluable patients, 5 and
8 patients had grades I and II acute GVHD, respectively, and none had
grades III/IV acute GVHD. The cumulative incidence of grade II acute
GVHD was 44.4%. Chronic GHVD occurred in 7 of 15 evaluable
patients (limited-type 3, extensive-type 4). Infectious complications were
common, including septicemia in 10 patients, CMV disease in 3 patients,
and fatal invasive aspergillosis in 1 patient. Of the 18 patients, 14 were
alive and disease-free between 173 and 1514 days after CBT (median 746
days), and the probability of disease-free survival at 2 years was 79.1%.
Conclusions. These results suggested that tacrolimus and short-term
methotrexate effectively prevent the occurrence of severe acute GVHD
after unrelated CBT, and could contribute to a higher survival rate,
although the management of infectious complication is essential.

0832

INCREASING MIXED CHIMERISM DETECTED WITH SHORT TANDEM REPEATS DEFINES A
GROUP OF PATIENTS WITH POOR OUTCOME AFTER REDUCEDINTENSITY CONDITIONING
ALLOGENEIC PERIPHERAL BLOOD STEM-CELL TRANSPLANTATION WHICH CAN BE
IMPROVED BY IMMUNOTHERAPY

M. Alcoceba, A. Balanzategui, P. Martin-Jiménez, M.E. Sarasquete,
M.C. Chillén, C. Santamaria, L. Marin, R. Garcia-Sanz, D. Caballero,
J.E San Miguel, M. Gonzélez

Hospital Universitario de Salamanca, Salamanca, Spain

Introduction: Recent studies indicate that patients with an increasing
mixed chimerism after allo-PBSCT have a significantly enhanced risk of
relapse. However, as long as we now, none of them have focused on RIC
transplantation. Aim: To study the relationship between the degree of
chimerism and the frequency of relapse, graft rejection, graft-versus-
host-disease (GVHD), overall survival (OS) and event free survival (EFS)
in patients who have received RIC allo-PBSCT. Patients. 102 consecutive
stem cell transplantations (SCT) with peripheral blood stem cells from
identical MHC sibling donors with reduced intensity conditioning at a
single center were included in the study. Their characteristics were:
median age 53 (23-69); Male/Female: 64/38; Sex disparity: 50%; Diag-
nosis: 21 MM, 19 NHL, 17 AML, 14 MDS, 11 CLL, 8HL, 5 ALL, 4 CML,
2 CMPD, 1 CLL+HL. Two patients died prior to be evaluated, while the
remaining cases were valuable for acute GVHD (aGVHD). In addition,
78 patients were included in the analysis for chronic GVHD (cGVHD).
77 were analysed by serial and quantitative chimerism analysis at days
+28, +56 and +100. The mean follow-up was 335 days (21-2302). Meth-
ods. After genomic DNA extraction from bone marrow samples, Pow-
erPlex™ 16 System kit (Promega Corporation, Madison, WI) was used
to amplify 16 STR regions (15 plus gender marker, Amilogenin). The
amplified products were analysed using GeneScan 2.1 (Applied Biosys-
tems, Foster City, CA) after electrophoresis in the ABIPrism 377 (Applied
Biosystems). For statistical analysis, the y” and t-Student tests were used.
Log-rank analysis was applied to compare differences between survival
curves. Multivariate analysis was carried out according to the cox-regres-
sion method. Criteria to define the chimerism status were the previous-
ly described by Bader et al JCO, 2004, 22;1696): Complete chimerism
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(CC) - No autologous cells at any time after transplantation. Low-level
mixed chimerism (LL-MC) - Weak (<5%) autologous signals. Decreas-
ing mixed chimerism (de-MC) - Autologous signals decreasing >5% dur-
ing follow-up. Increasing mixed chimerism (in-MC) - Autologous signals
increasing >5% during follow-up. Results. 56/77 revealed CC or LL-MC;
in-MC was found in 15 patients and de-MC in 6 patients. Relapse was
significantly more frequent in patients with in-MC (12 of 15) than in
patients with CC/LL-MC (14/56) or de-MC (2/6; p<0.001). The proba-
bility of 5-years EFS was 41 % for all patients, with 7% for patients with
in-QM and 51% for the rest patients (p<0.001). Within the 15 patients
with in-MC, 6 received additional immunotherapy (DLI or bortezomib).
This latter group had a significantly higher 5-year OS (67 %) than those
who did not receive immunotherapy (11%, p<0.05%). Regarding
GVHD, patients with CC/LL-MC/de-MC have more incidence of
c¢GVHD (70%) than those with in-MC (15%, p<0.001). Conclusion: Ser-
ial analysis of chimerism reliably identifies patients at high risk to
relapse. Accordingly, patients with increases MC should be actively
treated because they are on high risk of relapse.
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SERIAL ANALYSIS OF WHOLE BLOOD CELL AND CD3+ T-LYMPHOCYTE CHIMERISM
FOLLOWING ALLOGENEIC STEM CELL TRANSPLANTATION WITH ALEMTUZUMAB
CONTAINING REDUCED-INTENSITY-CONDITIONING

S.J. Tauro,'R. Lovell,? G. Begum,® D.]. McMullan,* M J. Griffiths,’
EJ. Clark,'M.A. Cook,'P. Mahendra,' D.W. Milligan,* C.E Craddock'

"University Hospital Birmingham, Birmingham, United Kingdom;
*Birmingham Heartlands Hospital, Birmingham, United Kingdom; *CR UK
Institute for Cancer Studies, Birmingham, United Kingdom; *West Midlands
Regional Genetics Lab., Birmingham, United Kingdom

Serial analysis of haemopoietic chimerism can be used to predict out-
come after allogeneic SCT using a RIC regimen and guide post-trans-
plant intervention. Although alemtuzumab is increasingly used as a com-
ponent of RIC regimens, there have been few studies of its impact on
chimerism status post-transplant. We have therefore measured
chimerism following allogeneic SCT in whole blood/marrow nucleated
cells (WB) and magnetically selected CD3* T-lymphocytes in 64 patients
with lymphoid (8 high-grade NHL, 18 low-grade NHL, 5 myeloma, 3
mantle cell lymphoma, 9 Hodgkin’s lymphoma) or myeloid malignan-
cy (14 AML, 3 MDS, 1 myelofibrosis, 3 CML) conditioned with alem-
tuzumab and either fludarabine with melphalan (n=46), BEAM (carmus-
tine, etoposide, cytarabine and melphalan) (n=16) or fludarabine/busul-
phan (n=2). Forty-seven patients received a transplant from an HLA
compatible sibling donor and 17 from a matched unrelated donor. All
patients achieved neutrophil and platelet engraftment. Donor chimerism
was quantified within the first year post-allograft as well as following
donor lymphocyte infusions (DLI) by FISH or PCR-based analysis of
polymorphic microsatellite regions. 85% of patients demonstrated full
donor chimerism (FDC, defined as 295% cells of donor origin) in WB
within the first 90 days post-transplant. By contrast FDC was only pres-
ent in the CD3+ compartment of 45% of patients. The proportion of
patients with WB FDC declined to 64% by 12 months post transplant
whilst the proportion of patients with CD3+ FDC remained constant.
Thirteen patients received DLI using escalating CD3+ doses for manage-
ment of mixed chimerism (MC) including 6 with evidence of disease
relapse. Following DLI, 7 patients achieved FDC in WB and CD3* com-
partments and 4 failed to switch to FDC. Seven patients developed acute
GVHD post-DLI. Acquisition of FDC in the CD3* compartment within
90 days post-transplant correlated with the presence of acute GVHD
(»=0.003). Sixteen patients relapsed of whom 13 exhibited MC in WB
or CD3* compartments. Three patients relapsed despite the presence of
FDC in WB and CD3 cells. There was a trend towards improved dis-
ease free survival in patients who achieved FDC in WB within 90 days
of transplantation compared to patients with MC (median 30 months v
11 months respectively). These data define a different pattern of WB and
CD3+chimerism after alemtuzumab regimens compared with T-replete
RIC regimens and confirm a correlation between chimerism status and
outcome post-transplant.
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CHIMERISM STATUS AFTER ALLOGENEIC STEM CELL TRANSPLANTATION

L. Savino, A.M. Carella, M.M. Greco, M. Nobile, N. Cascavilla
IRCCS Casa Sollievo Della Soffererenza, San Giovanni Rotondo, Italy

With the engraftment of allogeneic transplantation, the patient
becomes a real chimera, because of the cohabitation in the same person
of a genetic patrimony coming from two different people: the patient (pt)
and the donor. The periodic control of chimerism is very important for
several reasons. It identifies the cellular population’s type present after
transplantation, it allows the right somministration of immunosuppres-
sive terapy, supporting the reaching of engraftment, and the timely indi-
viduation of a possible disease’ s relapse. We have investigated the kinet-
ics of engraftement in 133 pts with different malignancies . Seventy nine
(median age:47 range 22-62) received reduced conditioning regimens:
22 Flu/Mel, 26 Flu/Cy and 29 Flu/TBI and 54 pts (median age:33 range
10-58) received myeloablative conditioning regimen.We have also eval-
uated if CD34 cell dose influence engraftment. Due to its high sensitiv-
ity, chimerism’s valutation is performed using multiplex PCR coampli-
fication of 16 Short Tandem Repeat loci in a single reaction. Donor/recip-
ient cell population ratio was detected by calculing peak area of PCR
products for each informative marker. The median number of informa-
tive alleles was 6 (range 3-9). We have evaluated the number of patients
that have reached the complete chimerism (CDC295% donor’s cell) at
days +15, +30, +90, +180, +270, +360 and so on. In the subgroups of pts
that received non myeloablative conditioning regimens the outcame was
respectively: 20/79 (25%), 30/79 (38%), 49/79 (62%), 69/79 (87 %) 74/79
(94%).We have effectively show that engraftment’s kinetics of non mye-
loablative transplantation is more gradual in time compared to the mye-
loablative transplantation. In this last one, the engraftment is more rap-
id and the complete chimerism is already reached on the 30th day. In non
myeloablative transplantation, donor engraftment was evaluated at day
+15, +30, +90 and so on, in three subgroups of pts that have received dit-
ferent CD34 cell dose:<2x10%kg; >2<8x10%kg; and >8x10%kg. At the
day +15 the kinetics of engraftment resulted significantly correleted to
dose (p=0.028), while from the day +30 it didn’t significantly differ in the
three subgroups (p>0.5). Conclutiosions: The valutation of the trans-
plantation’ s kinetics of engraftment has shown that in non myeloabla-
tive transplantation is normal to have a mixed chimerism with toler-
ance host versus transplantation and transplantation versus host, for this
reason we saggest the importance of the periodic control of chimerism
in order to modify the immunosuppressive terapy in favour of the
engraftmen and to identify immediately the desease’s relapse. The CD34
cell dose has a noticeable effect only in the early kinetics donor
chimerism (1 to 15 days).
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HEMATOPOIETIC RECOVERY AFTER LOW INTENSITY CONDITIONING TRANSPLANTS AND
STANDARD ALLOGENEIC HEMATOPOIETIC STEM CELL TRANSPLANTATION
(HSCT)-COMPARATIVE ANALYSIS

G. Kostova,'D. Heim,” ]. Passweg,” A. Buser,” A. Tichelli
A. Gratwohl’

'Clinic for Hematology, Skopje, Macedonia; *Hematology Department, Univ.
Hospital, Basel, Switzetland

Aim. To compare hematopoietic reconstitution after low intensity con-
ditioning transplants and standard allogeneic hematopoietic stem cell
transplantation (HSCT). Methods. We retrospectively analyzed the kinet-
ics o(}3 cytopenia of 50 consecutive patients treated with HSCT during a
60 day posttransplant period. Twenty four patients were treated with a
low intensity regimen (Fludarabine, 2 Gy total body irradiation) and 26
patients with the standard conditioning regimen. Patients who received
the low intensity HSCT were analyzed in two groups, patients with
engraftment of donor hematopoiesis and those who rejected the graft.
Results. Patients treated with low intensity conditioning, regardless of its
outcome, experienced significantly less severe cytopenia than the
patients from the control group. Except for reticulocytes, the develop-
ment of cytopeniawas significantly slower in these patients, and the
duration of severe cytopenia was significantly shorter. However, full
neutrophil recovery (absolute neutrophil count >1.0x10°/L) took longer
in patients with low intensity HSCT. Conclusions. The kinetics of cytope-
nia and hematopoietic recovery after lowintensity conditioning HSCT-
significantly diff};r from standard HSCT. There is no difference in the ini-
tial hematopoietic recovery between patients with or without engraft-
ment after low intensity conditioning. This indicates that the onset,
severity, and duration of the cytopenia are influenced primarily by the
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intensity of the conditioning and by the immunosuppressive regimen
after transplantation. Effects are more pronounced for neutrophils than
for platelets and reticulocytes.
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ANTITHYMOCYTE GLOBULIN THERAPY FOR STEROID-RESISTANT ACUTE GRAFT VERSUS
HOST DISEASE

M. Ballesteros,' C. Ferrd,” N. Herndndez de Le6n,' M. Batlle,
D. Serrano,'R. Carrin,'B. Xicoy,” P. Balsalobre,'].M. Ribera,’
J.L. Diez-Martin'

'Gregorio Maran Hospital, Madrid, Spain; *Getmans Trias i Pujol Hospital,
Badalona, Spain

Background and Aims. Acute graft-versus-host-disease (aGVHD) is a
major cause of mortality after allogeneic stem cell transplantation
(ASCT). Initial treatment includes both calcineurin inhibitor therapy and
corticosteroids (2 mg/Kg/d). Steroid-resistant aGVHD (SR-aGVHD) is
considered when progression after at least 3 days of treatment is
observed, lack of response after at least 7 days of therapy, or incomplete
response after a treatment course of 14 days. SR-aGVHD usually devel-
ops in 30-60% of patients, needing secondary intervention using anti-
thymocyte globulin (ATG) as an option of rescue therapy for RS-
aGVHD. We report the experience of two Spanish institutions with this
therapy. Patients and Methods. 155 ASCT has been performed in both
institutions in the last 9 years. 67 patients (43.2%) developed aGVHD
which required first line therapy including corticosteroids. A complete
response (CR) was observed in 33 of them and 34 patients (51.8%) devel-
oped SR-aGVHD. ATG was administered for rescue therapy in 21 of
them. The characteristics of patients are shown at Table 1. Results. Our
results are presented at Table 2. CMV infection was observed in 12/21
(57.14%) of ATG treated patients. Long term survivors (3/21) developed
extensive chronic GVHD. Conclusions. Despite initial clinical improve-
ment (12 responses, 6 of them achieved CR), overall survival was poor
in our series (3/21) and one year mortality approached 86 % for patients
with SR-aGVHD. Only 3 patients are long term survivors, all of them
with CR after ATG therapy. It appears that the early use of ATG could
improve the SR-aGVHD response rate. Nevertheless, mortality was high
due to the lack of response or to opportunistic infections. Of note that
7 NM transplants who developed SR-aGVHD responded to ATG ther-
apy (3 CR, 4 PR).

Table 1.

Patents 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

Diagnosis ~ NHL ALL CML ALLNHLNHL ALL AML NHL MM CMLNHL AML HES CML AML BAL CML ALL AML AL
Type of NM MRD MRD MRDNM NM MRD URD MRD MRD MRD NM NM NM URD MRD URD MRD URD NM  MRD
transplant  MRD MRDMRD MRD MRD MRD MRD
Steroid

Starting day +25 +12 +16 +26+29 +21 +13 +14 +20 +14 +48 +35 +69 +57 +68 +29 +10 +17 +7 +25 +17
GVHD.grade M0 0000wt wowvom v | |
ATG

Starting day +29 +16 +23 +31+34 +27+20 +20 +46 +31 +53 +40 +83 +67 +74 +54 +14 +66 +25 +40 +39
GVHDgrade M 0 wwowomwmovomwoN N WMoV N NN WN N

MRD: matched related donor; URD: unrelated donor; NM: non-myeloabaltive conditioning; HES: hypereosinopholic
syndrome; BAL: biphenotypic acute leukemia.

Table 2.

Patents 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

Outcome CRNR NR CR CR PR NN NR NR NR PR PR PR PR NR CR NR CR NR CR PR
Alive +2108 +1385+1222
Death +16 +107 +324+59 +24 +56 +36 +108+78 +95 +92 +86+139 +92+394 +63 +265 +52

ER ¥ 0 0 0 o 4 % ¥ o 0 @ ©° @ ° A §

CR: complete remission; NR: no remission; PR: partial remission; LPS: lymphoproliferative syndrome; cGVHD: graft
versus host disease; TTP: thrombotic thrombocytopenic purpura; *: sepsis; °: aGVHD; #: LPS: @: cGVHD; ": relapse;
§TIR
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CYTOMEGALOVIRUS INFECTION AFTER ALLOGENEIC STEM CELL
TRANSPLANTATION WITH REDUCED-INTENSITY CONDITIONING REGIMEN

E. Elli, M. Parma, E Rossini, E. Terruzzi, P. Pioltelli, E. Pogliani
Ospedale San Gerardo, Monza, Italy

Background and aim: Cytomegalovirus (CMV) infection remains one
of the most important complications for patients (pts) undergone allo-
geneic stem cell transplantation (allo-SCT). We evaluated incidence and
outcome of CMV infection after allo-SCT with reduced-intensity con-
ditioning (RIC) regimen. Methods. 30 consecutive pts (male: female =
17:18) aged from 38 to 67 years (median: 57) were allografted with bone
marrow (3) or peripheral blood stem cells (27) from HLA-identical sib-
ling donors from 2000 to 2005. The underlying hematologic malignan-
cies were: acute myeloid leukemia (AML 8), myelodysplastic syndrome
(MDS 7), non-Hodgkin lymphoma (NHL 6), multiple myeloma (MM 5),
chronic lymphocytic leukemia (CLL 2), idiopathic myelofibrosis (MFI 1)
and chronic myeloid leukemia (CML 1). RIC regimens performed were:
TT-EDX (17), FLU-TT-EDX (6), TBI 200 cGy (6), and FLU-TBI (1). CMV
donor/recipient status was: positive/positive (27), positive/negative (2),
negative/positive (1), negative/negative (0). All pts were weekly evalu-
ated with CMV pp65 antigenemia assay for first month; thereafter anti-
genemia was determined only when a CMYV infection was suspected
due to clinical or biochemical features. The decision to switch from pro-
phylactic to pre-emptive therapy was made on the basis of two consec-
utive positivity or the first positivity > 5/200.000 cells. Acyclovir was giv-
en as CMV prophylaxis; pre-emptive therapy consisted of ganciclovir,
valganciclovir, foscarnet or cidofovir. Results. a positive CMV antigen-
emia was detected in 10 pts; all of them were seropositive for CMV
before alloSCT. 4 pts had AML, 2 NHL, 1 CLL, 1 MM, 2 MDS. The inci-
dence of CMV infection was 10/30 (33,3%). 7 pts presented only one
episode of CMV reactivation, 1 patient two episodes and 2 pts three
episodes. Median time of first CMV positive antigenemia was 52 days
after allo-SCT (range: 22-356), particularly 8 pts had CMV reactivation
before 100 days post SCT. Median positive cells at the first appearance
of antigenemia was 3/200.000 cells (range 1-14). Overall, we reported 15
episodes of CMV reactivation, 9 before and 6 after 100 days post allo-
SCT. Pts who developed late CMV reactivation showed contemporane-
ously chronic GVHD or disease relapse. Only 8/15 (53 %) episodes were
treated. Anti-CMV drugs employed had similar effectiveness with a
median time of CMV clearance of 15 days. None developed CMV dis-
ease nor died for CMV infection. 5/10 pts who suffered CMYV infection
are still alive; while 5/10 died for disease progression (4) or GVHD (1).
13/20 (65%) pts without CMV infection are still alive. In the same years,
33 pts received a myeloablative allo-SCT from HLA identical donor:
among them 6 pts developed a CMV infection for an incidence of 18%.
Conclusions. in our group of pts transplanted with RIC allo-SCT, the
incidence of CMV reactivation was 33,3%. Pre-emptive therapy was
effective and no patient developed CMV disease.
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EARLY AND LATE COMPLICATIONS OF FAMILIAL ALLOGENEIC BONE MARROW
TRANSPLANTATION. A SINGLE PAEDIATRIC CENTER EXPERIENCE

R. Parasole, G. Menna, G. De Simone, A. Mangione, V. Poggi,
M. Ripaldi

Pausilipon Hospital, Naples, Italy

Backgrounds. Improvement in survival rates after bone marrow trans-
plantation (BMT) have sharpened the need for research on adverse
events after treatment. These sequelae can have negative effects on qual-
ity of life of survivors and when severe are cause of morbidity and
delayed mortality. The current study assesses the incidence of early and
late effects by a single paediatric institution. Methods. Between January
1995 and December 2005, forty-one consecutive familial allogeneic BMT
were performed in thirty-eight children (3 patients received a double
transplant), with various haematological diseases (14 ALL, 11 AML, 1
CML in CP, 3 FEL, 2 MDS, 3 AAS, 2 NHL, 5 congenital haematological
disorders). The median age of children was 9 years (8 months-15 years),
28 males and 10 female. The stem cell source was bone marrow (BM)
in 33 cases, peripheral blood (PB) in 6 patients and cord blood (CB) in 2
children. Acute GVHD prophylaxis was performed by cyclosporine
added to short-course MTX in immunocompetent patients. Condition-
ing regimen was diversified based on primary diagnosis. The mean ear-
ly complications analysed were acute or chronic GVHD, veno-occlu-
sive disease (VOD) and thrombotic microangiopathy (TTP), infections
and haemorrhagic cystitis. All patients underwent a careful long-term
follow-up for a rapid identification of endocrine dysfunctions, organ-spe-
cific sequelae or secondary malignancy. Results. The median dose of
nucleated and CD34" cell infused were 10,8x10°/kg and 5,2x10°/kg in PB-
SCT and 4,6x10%kg and 3,4x10%kg in BM-SCT, respectively. Median
time to neutrophil recovery more than 500/ml was 10 days for PB and
12 for BM while platelets engraftment more than 30.000/ml occurred in
13 days in PB and 21 days in BM (p=0.02); all patients showed a com-
plete attachment. The total incidence of transplant related mortality
(TRM) and disease relapse was 7,3% and 17 %, respectively. The OS,
DEFS and EFS of our patients were 76%, 79% and 70%, respectively.
The occurrence of grade III-IV acute GVHD and extensive chronic
GVHD was of 17% and 7,8%, respectively, that not influenced signifi-
cantly OS. VOD and TTP were observed in 14,6% and 4,8% of trans-
plants, respectively. Severe infections, CMV reactivation and grade III-
IV haemorrhagic cystitis were respectively 12%, 17 % and 14,6 %. Long-
term complications were observed in 60,5% of patients, prevalently
endocrine sequelae (47,5%). No data are available on fertility or sexual
dysfunctions, for still young age of patients. In a median follow-up of
37 months (range 3-125 months) from transplant, no secondary malig-
nancies were observed. Conclusions. These results suggest that familial
allogeneic BMT is an effective therapeutic procedure in most paediatric
haematological disease. Nevertheless, it is burdened by high incidence
of late effects that often affect negatively the quality of life of survivors.
Then, we believe that the patient and family have to be well informed
before transplant about all possible complications of these treatment.
Duty of clinicians is a careful, prolonged follow-up for a precocious iden-
tification and treatment of long-term effects. Future studies should focus
on strategies aimed at reducing late sequelae, probably using condition-
ing regimen at reduced intensity.
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ERYTHROPOEITIN (EPO) AS AN IMMUNOMODULATORY AGENT: EPO-ASSOCIATED B CELL
PROLIFERATION

O.K. Katz,'L.L. Lifshitz,'B.C.N. Ben-Califa,' S. Prutchi-Sagiv',
G.M. Gassmann,” M.M. Mitelman,' N.D. Neumann'

"Tel-Aviv University, Tel-Aviv, Israel; *Institute for Veterinary Physiology, Zurich,
Switzetland

Erythropoietin (Epo) is the key hormone regulating erythropoiesis.
Recombinant human Epo (tHuEpo) is thus used as a major treatment for
various types of anemias. Studies in the past decade have revealed
extramedullary sites of Epo production, along with abundance of Epo
receptors in various tissues and cell lines, suggesting that this hormone
may actually have pleiotropic activities. Our previous studies have impli-
cated Epo as an anti-neoplastic agent in murine multiple myeloma (MM)
models (Mittelman et al., PNAS 2001; Katz et al., 2005). The implication
that CD8 type T lymphocytes are involved in the anti-neoplastic effects
of Epo raised the possibility that Epo has a wide-range of immunomod-
ulatory effects. We thus investigated the effect of Epo on the immune
system, focusing on two experimental models. (a) Epo-injected mice as
compared to their diluent-injected counterparts (b) transgenic mice con-
stitutively overexpressing Epo (termed tg6) as compared to their age-
matched wild-type siblings. In both experimental models we found
increased B-cell responses related to Epo effects. Namely, Epo-treated
and Epo transgenic mice displayed higher proliferative responses to
lipopolysaccharide (LPS) in-vitro, indicating Epo-associated improved B
cell functionality. On the other hand, in-vitro stimulation of splenocytes
with T cell specific mitogens (e.g. Concavalin A and anti-CD3) elicited
less proliferation in Epo-treated and in Epo-overexpressing mice, as com-
pared to their control non-treated and wild type counterparts, respective-
ly. In accordance with these data, FACS analysis of splenocytes from
the Epo transgenic mice demonstrated a moderate decrease in CD4-pos-
itive T cells and moderate increases in the CD19-positive B cells and in
the natural killer cells. These data are supported by an improved Epo-
associated response to antigen. Taken together, we propose that Epo
acts as an immunomodulator, thus rendering it a potential adjunct agent
in the treatment of various diseases.
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IL-10 GENE POLYMORPHISM INFLUENCE THE CLINICAL COURSE OF
NON-HODGKIN'S LYMPHOMA

J. Mazur,'K. Bogunia-Kubik,* T. Wrébel,' K. Kuliczkowski,' A. Lange’

"Wroclaw Medical University, Wroclaw, Poland; *Lower Silesian Centre for Cel-
lular Trans, Wroclaw, Poland

Backgrounds. Non-Hodgkin’s lymphomas (nHL) are heterogeneous
group of lymphoproliferative disorders. In the North America and
Europe the most frequent nHL are the B-cell lymphomas. Interleukin-10
(IL-10) is an important anti-inflammatory cytokine, mainly produced by
Th2 and B lymphocytes. Many studies have shown that IL-10 may be
involved in the pathogenesis of lymphoid disorders. Production of many
cytokines is related to its gene promoter polymorphism and this poly-
morphism could be associated with aggressive form of nHL. We have
recently demonstrated that the association between the presence of
TGEF-B1 high producer genotype - TGF-B1 +869 T/C (Leul0Pro) / 915
G/G (Arg25Arg) and TGF-B1 869 T/T (LeulOLeu) and 915 G/G
(Arg25Arg) - and the extra nodal manifestation of the non-Hodgkin lym-
phoma (Cytokine 2006). Aim: In this present study IL-10 gene polymor-
phisms were analysed in 55 NHL patients and 50 controls. Methods. IL-
10 gene promoter polymorphisms at positions (-1082 A/G, -819 C/T, -
592 A/C) were determined by PCR-SSP technique employing commer-
cial primers (One Lambda, Inc. Canoga Park, CA, USA). Results. Only a
slight prevalence of ACC among patients as compared to controls was
observed (32/55 vs. 21/50, p=0.07). Interestingly, this genotype was more
frequently detected in patients with more aggressive disease (17/23 vs.
15/32, p=0.04) and in those with 2 or more extra nodal sites of the dis-
ease (11/14 vs. 21/41, p=0.07). To assess if IL-10 ACC genotype (associ-
ated with lower IL-10 production) constitutes an independent risk fac-
tor of more aggressive course of nHL (multivariate logistic regression
analysis was performed). IL-10 ACC genotype together with other clin-
ical and biological factors (patient sex and age, stage and aggressiveness
of the disease, presence of B symptoms, serum LDH level) was subject-
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ed to this multivariate statistical analysis. Multivariate analysis con-
firmed the role of ACC genotype as a risk factor of more aggressive NHL
manifestation (OR=3.57, p=0.05) in addition to the elevated LDH480
level (OR=3.95, p=0.04). Next analysis performed with respect to the
number of extra nodal sites showed, although not highly significant
(0.05<p<0.1), influence of the presence of ACC genotype. Conclusion:
the low producer genotype of anti-inflammatory Th2 cytokine IL-10
was found to be associated with an unfavorable course of nHL.
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EFFECT OF PTH (1-34) ON HOMING OF HEMATOPOIETIC STEM CELLS

D. Svinareva, I.N. Nifontova, ].L. Chertkov, N.J. Drize
National Hematology Research Centre, Moscow, Russian Fedetation

Baclkground. Osteoblasts are one of the key components of hematopoi-
etic stem cells (HSC) niche within bone marrow. It was shown that
Parathyroid hormone (PTH) treatment leads to simultaneous increase in
the trabecular osteoblast generation and in the HSC number. PTH is
used in pharmacological concentrations for treatment of patients with
osteoporosis. Influence of PTH on properties of hematopoietic precur-
sor cells of different stages of maturation is the point in question. Aims.
The goal of this study was to test the ability of stromal microenviron-
ment of PTH treated mice to maintain successful engraftment of HSC.

Table 1. Homing of CFU-S and CAFC-28 in BM and spleen.

PTH Organs % seeding
CFU-S CAFC-28
Control Bone marrow 43 34
Spleen 5 7
Not in hematopoietic organs 52 59
PTH, 10 pukg/kg ~ Bone marrow 11 18
Spleen 8 10
Not in hematopoietic organs 81 72
PTH, 80 ukg/kg  Bone marrow 9 39
Spleen 6 1
Not in hematopoietic organs 85 60

Methods. The seeding efficiency (f-24) of short-term (CFU-S) and long-
term (CAFC-28) hematopoietic precursor cells to the stromal cells of
bone marrow and spleen of lethally irradiated PTH treated recipients
was measured 24 hours after intravenous transplantation. Mice were
injected i.p. with PTH 80 mkg/kg 5 days/week for 4 weeks. PTH treat-
ed and control mice were exposed to 12 Gy total body irradiation and
than injected i.v. with 16x10° bone marrow cells, previously subjected
to two-hour adhesion to plastic. 24 hours later cells from spleen and
pooled femur and tibia were harvested. To measure the content of CFU-
S homed to the spleen of bone marrow secondary lethally irradiated
recipients were injected with either 1/30 of spleen cells or 1/5 of pooled
femur and tibia equivalent. CAFC-28 frequency was analyzed in the
homed suspension by limiting dilution analysis with standard assay
using MS-5 layers. Four dilution steps had been done, with the concen-
tration being halved each time. The first concentration used was 1/24 of
total spleen cell amount and 1/4 of pooled femur and tibia cells per well.
Results. F-24 of short-term HSC in spleen was the same in treated and
control mice, but decreased 3-fold in the bone marrow of PTH treated
mice. For long-term HSC {-24 in bone marrow was similar in both
groups, whereas in spleen it decreased dramatically up to 7-fold. If femur
and tibia represent 14% of total pool of murine bone marrow cells
(Colvin, 2004) it is possible to calculate homing of HSC in PTH treated
mice (see table). About 60% of CAFC-28 did not seed on hematopoiet-
ic territory, while among the seeded the only (and insignificant) differ-
ence seems to be in distribution of these hematopoietic precursors
between spleen and bone marrow. PTH treatment had drastically affect-
ed homing of CFU-S, judging by significant decrease in {-24 in treated
mice. Summary/Conclusion. Lowering of CFU-S homing efficiency by PTH
might be not safe for hematopoiesis. It seems necessary to scrutinize the
effect of PTH on hematopoiesis, especially due to its adaptation for
osteoporosis treatment.
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SPONTANEOUS TRANSFORMATION OF LYMPH NODE AND BONE MARROW
STROMAL CELLS FROM CANCER PATIENTS

L. Kideryova,'R. Pytlik,' T. Soukup,’ J. Karbanova,’ L. Kucerova,’
S. Micuda,” H. Ruckerova,’ P. Cervinkova,' M. Trneny,']. Mokry,”
P. Klener!

15t Medical Faculty, PRAHA®, Czech Republic; *Medical Faculty, HRADEC
KRALOVE, Czech Republic; *University Hospital, HRADEC KRALOVE,
Czech Republic

Background. Until recently, human cells were regarded resistant to
spontaneous in vitro transformation. Last year, two papers in Cancer
Research and Cytotherapy reported that diploid mesenchymal stem
cells (MSCs) can convert to malignant phenotype in vitro in presence of
high concentration of fetal calf serum. AIMS. We have obtained our first
transformed stromal cell line in 2003. Since then, we have been study-
ing conditions neccessary for spontaneous in vitro transformation and in
vitro and in vivo properties of transformed stromal cells. Methods. Lymph
node stromal cells were obtained from patients undergoing diagnostic
or curative surgical procedure for lymph node (4 patients) or epithelial
cancer (3 patients). Bone marrow MSCs were obtained from patients
undergoing diagnostic or staging bone marrow biopsy. After tissue dis-
aggregation, cells were centrifuged on Ficoll gradient and mononuclear
cells were allowed to adhere to tissue culture plastic. Adherent cells
were grown in 0-MEM with 10% fetal calf serum (FCS) or in o-MEM
with 2% FCS supplemented with dexamethason, ascorbic acid, EGF
and PDGEF-BB. Surface, cytoplasmatic and nuclear antigens were stud-
ied by flow cytometry and immunofluorescence. Cytogenetic analysis
was performed after standard G-banding. Transformed cells were inject-
ed subcutaneously or intraperitoneally into sublethally irradiated
NOD/LtSzRaglnull mice and tumors were examined histologically.
Results. We have obtained transformed stromal cells from all seven
lymph nodes grown in a-MEM with 10% FCS. Transformation occured
very quickly, during initial expansion in one case and from 5th to 10th
passage in other cases. Only two transformed cell lines were obtained
from more than twenty bone marrow aspirates and in both cases, the
transformation occured during 2nd passage. Before transformation, cell
cultures did not undergo neither senescent nor crisis phases and normal
cells were very quickly overgrown by morphologically abnormal cells
with average doubling time of 38 hours. Immunophenotypically, these
cells resembled MSCs and were CD90+, CD166+, CD34-, CD45-,
cytokeratin- and CD117+. They were also positive for telomerase, grew
without contact inhibition and were unable to differentiate into
osteoblasts or adipocytes. Transformed cells were hyperdiploid to
hypertetraploid (49-115 chromosomes), with nonrandom pattern of
chromosomal gains and losses. When administered subcutaneously into
immunodeficient animals, these cells produced locally invasive sarcomas
and in several cases, visceral metastases were found after intraperitoneal
implantation. On the other hand, cells from the same samples grown in
MAPC medium with 2% FCS only retained their usual spindle-shaped
morphology, contact inhibition, diploid karyotype and ability to differ-
etiate into specialized cells. Conclusions. Stromal cells from cancer
patients lymph nodes were prone to quick malignant transformation,
while mesenchymal stem cells from bone marrow were much more
resistant. For transformation, growth medium with 10% FCS was
required in both cell types. After transformation, all the cell lines had
very similar phenotype, karyotype and clinical behaviour. Whether the
easy in vitro transformation is an inherent feature of lymph node stro-
mal cells or reflects the wide-spread genomic instability of cancer
patients remains to be established.

Funding: This work was supported by grants IGA 7448/3, MSM
0021620808 and MSM 0021620820.
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DOWN REGULATION OF ACTIVIN A BY LYMPHOMA IN THE BONE MARROW: A
POSSIBLE MECHANISM OF BONE MARROW INVOLVEMENT

M.Z. Haran,'R. Parmawasan,” E. Feldberg,' M. Fogel,' A. Berrebi’,
M. Shtalrid,'L. Shvidel,' A. Duek,' A. Nagler,®> M. Leiba,* D. Zippori®

'Kaplan Medical Center, Rehovot, Istael; *Weizmann Institue of Science,
Rehovot, Israel; *Chaim Sheba Medical Center, Ramat Gan, Israel

Backgrounds. Increasing evidence points to the crucial role of the inter-
action of malignant lymphoma cells with their microenvironment that
consists of mesenchymal, endothelial and other cells. The tumor stro-
ma may either promote, or alternatively inhibit, tumor dissemination.
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Our previous investigations indicated that the stromal cytokine activin
A induces apoptotic death of myeloma cells due to its antagonism with
the growth promoting effect of interleukin-6. Activin A belongs to the
transforming growth factor (TGF) B superfamily. It has initially been
studied in the reproductive system, but has also been implicated in the
regulation of hemopoiesis; it is an erythroid differentiation factor and is
expressed within the bone marrow (BM) microenvironment. Activin A
functions are tightly regulated by the competitive inhibitor inhibin A and
the binding inhibitors, follistatins. We previously showed that abun-
dance of activin A was restrictive for B-cell production in vitro and that
within human nasal polyps activin A expression was widespread, but it
was absent from foci of B lineage cells. We were therefore interested to
find out whether activin A plays a role in the occurrence of BM involve-
ment.

Figure 1. Low power view of activin A in the bone marrow.

Methods. The patient population consisted of all consecutive patients
diagnosed with lymphoma between the years 2000-2004. In accordance
with the IRB of our hospital, paraffin embedded sections were prepared
and immunohistochemical staining was performed using an antibody to
activin A. The slides were reviewed by team of 5 investigators and grad-
ed separately. We analyzed 17 patients with lymphoma and 3 patients
without lymphoma served as controls. Results. Out of 17 lymphoma
cases, 10 patients showed BM involvement while 7 patients were with-
out BM involvement. In the former group the level of activin A was sig-
nificantly decreased in the area surrounding the lymphoid infiltrate (Fig-
ure 1A). This was seen uniformly in all the patients except for one,
regardless of the original histology of the tumor (follicular or diffuse).
The level of activin A in the rest of the BM was similar to the level seen
in specimens of reactive BM. In all 7 patients who had no BM involve-
ment we found a diffuse staining for activin A (Figure 1B) (similar to
what we saw in patients with reactive BM). Conclusions. Lymphoid cells
have the ability to migrate to the bone marrow. It is interesting there-
fore that only some of the patients with malignant lymphomas have BM
involvement. This could stem from a difference in the migratory abili-
ties of the lymphoid cells, which is unlikely, or from a difference in their
ability to home and flourish in the BM microenvironment. We demon-
strated that activin A is significantly down-regulated in the vicinity of
the ‘metastatic’ lymphoma, as opposed to what occurs in normal inflam-
matory BM. This suggests that an interaction between the lymphoma
cell and the BM microenvironment leads to down-regulation of activin
A expression and possibly promotes the survival of the lymphoid cells.
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EVALUATION OF THE EXPRESSION OF ANGIOGENIC CYTOKINES AND THEIR
RECEPTORS IN AUTOIMMUNE MYELOFIBROSIS

R. Rizzi,' G. Guaragna,” E. Rinaldi,” A. Napoli,’ D. Pastore,’
G. Specchia,’ R. Ricco,’ V. Liso’

'Bari University Medical School, Bari, Italy; *Department of Hematology, Bari,
Italy; *Department of Pathology, Bari, Italy

Background. Autoimmune myelofibrosis (AM) is an emerging clinico-
pathological entity, resulting in various degrees of isolated or combined
chronic peripheral blood cytopenias. It is defined by a pattern including:
increased reticulin fibrosis, not clustered megakaryocytes, reactive lym-
phoid infiltration in bone marrow biopsies; absence of significant tear-
drop poikilocytosis and leukoerythroblastosis on peripheral blood
smears; normal sized spleen; positive autoimmune serology, possibly ful-
filling the classification criteria of an autoimmune disease. It has to be
distinguished from different conditions associated with myelofibrosis;
among these, the most relevant differential diagnosis is with chronic
idiopathic myelofibrosis (CIM), particularly when disclosing autoim-
mune clinical and/or laboratory features. Aims. We purposed to assess
the bone marrow stromal changes in AM with particular regard to the



expression of angiogenic cytokines and their receptors, estimation of
microvessel density (MVD), and immunophenotype of the lymphoid
component. The aim of the present study was to evaluate, by immuno-
histochemistry, the expression of various isoforms of angiogenic
cytokines and their receptors in bone marrow biopsies of AM in com-
parison with the expression patterns of the same cytokines and their
receptors previously detected in CIM and normal bone marrows, as
described by Chou et al. (Leuk Res 2003; 27: 499) and Yoon et al. (Acta
Haematol 2000; 104: 151), respectively. Methods. The tested cytokines
and their receptors included platelet derived growth factor (PDGE PDG-
FA), basic fibroblast growth factor (bFGF) and its receptors (FGFR1,
FGFR2, FGFR3, FGFR4), vessel endothelial growth factor (VEGF) and its
receptor (VEGFR1), transforming growth factor § (TGFB1, TGEFB2,
TGEB3) and its receptors (TGFBR1, TGEBR2). Immunohistochemistry
was performed by an immunoperoxidase method with avidin-biotin
complex, using specific commercial antibodies (Santa Cruz Biotechnol-
ogy, USA) on trephine biopsies derived, before treatment, from eight
patients (age range: 48-78 years; 6 females) diagnosed as affected by
AM. Controls skipping primary antibodies were used as negative con-
trols. Results. The immunohistochemical staining for TGF_R1 on
endothelial cells of small vessels, and bFGF on megakaryocytes were
markedly decreased compared to those observed in CIM samples. For
the other tested cytokines and their receptors, AM samples showed pat-
terns of staining intensity and cellular distribution similar to those found
in CIM and normal bone marrows. Conclusions. The results of our com-
parative study suggest that the different bone marrow expression of
TGEFBR1 in endothelial cells and bFGF in megakaryocytes could be use-
ful to differentiate AM from CIM.
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PROINFLAMMATORY CYTOKINES IN THE PATHOGENESIS OF DENGUE FEVER
AND HEMORRHAGIC DENGUE FEVER IN VENEZUELA

N. Soyano,' A. Miiller,* A.E. Soyano,® C. Cruz,* E. Olivo*

"Venezuelan Inst. for Scientific Research, Caracas, Venezuela; >Clinica El Avi-
la, Escuela Luis Razetti, Caracas, Venezuela; *Escuela Luis Razetti, UCV, Cara-
cas, Venezuela; *Clinica El Avila, Caracas, Venezuela

Background. Dengue fever is an flu-like acute viral disease highly
prevalent in several regions of Asia and America. It is transmitted by the
mosquito Aedes aegypti. In around 30% of the patients, the disease
progress towards the haemorrhagic form, which may be potentially life-
threatening when haemorrhagic schock develops. The disease has
become endemoepidemic in Venezuela, constituting a severe problem of
public health. The pathogenesis of the haemorrhagic form of the disease
is far from clear, although several cytokines are believed to play an
important role. MATERIALS AND METHODS. During the period 2004-
2006, especially in the rainy season, numerous cases of dengue fever
(DF) were detected in Venezuela. We studied seventy two (72) patients,
whose age ranged from 9 to 76 years, were admitted at Clinica El Avila
(Caracas, Venezuela) with clinical and laboratory diagnosis of DE At the
time of admission (usually 3-4 days from the beginning of the symp-
toms), besides the clinical laboratory samples to evaluate routine haema-
tological parameters, coagulation tests (prothrombin time, PTT, throm-
bin time, fibrinogen and fibrin degradation products, plasminogen and
antithrombin), blood chemistry (BUN, creatinine, transaminases), a
blood sample was taken to determine plasma concentration of five dif-
ferent cytokines: IL-2 (interleukin-2), IL-6, IL-8 and TNF-o (tumor necro-
sis factor-o) and GM-CSE These were quantified with an ELISA assay
using a commercial kit (QuantikineTM, R & D Systems, Minneapolis,
MN, USA). Twenty (30) apparently healthy blood donors served as nor-
mal controls. RESULTS. Of the 72 patients with DF, 24 patients (34 %)
showed laboratory evidence of haemorrhagic dengue fever (HDF)
(platelet count below 100.000/uL and signs of haemoconcentration indi-
cated by an haematocrit greater than 20% of normal value); of these, 11
patients (45.8%) developed petechiae, purpura and severe thrombocy-
topenia with platelet count below 20.000/uL, requiring administration
of plasma components or platelet transfusions. No cases of dengue shock
syndrome were observed. Concentrations of TNF-o were found to be
significantly increased in 23 patients (31.9%) when compared to normal
controls. The increase in TNF-o concentration was positively correlat-
ed with the severity of thrombocytopenia. IL-6 was increased only in 11
patients (15.3%), most of them with the severe form of the disease. IL-
2, GM-CSF and IL-8 concentrations were not significantly different from
those of the normal controls. CONCLUSION. These data suggest that
during the development of DF and HDF circulating proinflammatory
cytokines such such as TNF-a and IL-6 play an important role in the
pathogenesis and severity of the disease. Levels of other cytokines such
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as IL-2, IL-8 and GM-CSF were unmodified.
0846

EFFECT OF GRANULOCYTE COLONY STIMULATING FACTOR (G-CSF) ON DECREASED
IL-12P40 PRODUCTION BY CHEMOTHERAPY

T.T. Toubai,']. T. Tanaka,’ S.O. Ota,” T.E Fukuhara,® S.H. Hashino,” T.K.
Kondo,” M.M. Morioka,* T.K. Kawamura,” N.M. Masauzi,’

Y.K. Kakinoki,* H.K. Kobayashi, Y.K. Kunieda®, M.K. Kasai’,

H.I. Iwasaki®, M.A. Asaka,> M.I. Imamura’

'"Hokkaido University, School of Medicine, Sapporo, Japan; *Hokkaido
University Graduate School of M, Sapporo, Japan; *Asahikawa City
Hospital, Asahikawa, Japan; *Asiku hospital, Sapporo, Japan; *Hakodate
Chuo Hospital, Hakodate, Japan; *‘Hakodate City Hospital, Hakodate,
Japan; "Obihiro Kosei Hospital, Obihiro, Japan; *Wakkanai City Hospital,
Wakkanai, Japan; *Sapporo Hokuyu Hospital, Sapporo, Japan; °Sapporo
Kosei Hospital, Sapporo, Japan

Backgrounds. IL-12 is a 70-kDa cytokine comprised of two disulfide-
linked proteins (p35 and p40). The highly coordinated expression of p40
and p35 genes to form IL-12 (also called p70) in the same cell type at the
same time is essential for the initiation of effective immune response.
Granulocyte-colony stimulating factor (G-CSF) affects the balance in the
production of anti-inflammatory cytokines. Aims. In the present study,
we investigated the plasma IL-12 p40 and IL-12 Mix production in
patients with B-cell lineage NHL treated with chemotherapy (e.g., CHOP
regimen) with or without G-CSF administration. Methods. Initially, we
examined the plasma IL-12 p40 and IL-12 Mix of the 28 NHL patients
before chemotherapy and 8 healthy volunteers. Results. We found that
plasma IL-12 p40 (191.2pg/ml ) and IL-12 Mix (277.4 pg/mL) in patients
were higher than healthy volunteers (IL-12 p40:76.4pg/mL, 1L-12
Mix:48.5pg/mL) (p=0.04, 0.02). Next, we examined 9 patients with all
course of chemotherapy with administration of G-CSF (CG: n=9) and
without G-CSF (C:n=9). Serum IL-12 p40 and IL-12 Mix levels with each
course were decreased after 10 days chemotherapy, the group of CG
were significantly decreased than group C. Serum IL-12 p40 and IL-12
Mix levels in the group of CG (IL-12 p40; mean + SD, from 142.0 + 121.8
pg/ml to 24.6 + 27.3 (10 days), 103.3+ 59.0 (17 days) pg/ml, IL-12 Mix;
mean + SD, from 154.2 + 156.4 pg/ml to 13.3 + 17.8 (10 days), 97.5£ 75.7
(17 days) pg/ml) significantly decreased in comparison with the grou
of C (IL-12 p40; mean + SD, from 168.8 + 77.4 pg/ml to 49.1 + 43.2 (10
days), 167.8+ 67.2 (17 days) pg/ml, IL-12 Mix; mean + SD, from 222.6 +
93.3 pg/ml to 48.6 + 44.1 (10 days), 226.6+ 98.2 (17 days) pg/ml) at 10
days and 17 days after chemotherapy (IL-12 p40; »=0.011 (10 days),
p=0.006 (17days), IL-12 Mix; »=0.0001 (10 days), p=0.0001 (17 days)).
These results showed that administration of G-CSF decreased serum IL-
12 p40 and IL-12 Mix levels. Interestingly, plasma IL-12 p40 level in CG
group patients with clinical stages and was significantly decreased after
chemotherapy than before chemotherapy (mean+SD, -95.6+131.1
pg/mL) (n=16 course) compared with group C (mean+SD, -0.1+35.2
pg/mL) (n=10 course) (p=0.035). However, plasma IL-12 Mix level in CG
group patients with clinical stages and was not significantly decreased
after chemotherapy than before chemotherapy. Plasma IL-12 p70 levels
could not be detected in almost all patients. We analyzed the association
with survival rate with administration G-CSE. The overall survival (OS)
at 24 months was not significantly differed between both groups(C
58.3% VS GC 80.0%, p=0.67). However, the survival in the patients of
clinical stages and with CG group (n=6) significantly improved than C
group (n=4) (stages and survival rate 66.6% vs 25.0%, p=0.02). Conclu-
sions. We found that chemotherapy with G-CSF decreased IL-12 p40
production. We did not find the ditference in overall survival at the pres-
ent time, however, a longer administration of G-CSF appears to influence
on the survival rate by reducing an immunosuppressive IL-12 p40 pro-
duction.
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ANGIOGENIC MOLECULES IN HODGKINS DISEASE: RESULTS FROM SEQUENTIAL SERUM
ANALYSIS

EH. Passam,' A. Sfiridaki,? G. Tzirakis,’

J. Moschandrea,’ P. Roussou,' N. Siafakas,® M.G. Alexandrakis®
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Backgrounds. The induction of new vasculature from pre-existing ves-
sels, termed angiogenesis, is a prerequisite for tumor growth and metas-
tasis and is controlled by a complex network of angiogenic enhancers
and inhibitors. Increased angiogenic activity has been demonstrated in
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lymphoproliferative diseases including Hodgkin’s disease. Aims. The aim
of the current study was to measure the levels of circulating angiogenic
molecules in Hodgkin’s patients prior to and after treatment and corre-
late them to disease stage and prognostic score. Patients-Methods.
Serum samples were obtained from sixty patients with newly diagnosed
Hodgkin’s disease (mean age+SD: 41+19 years) and nineteen healthy
individuals (mean age: 39+10 years). Serum samples were obtained from
all patients prior to initiation of treatment and in 43 within 6 months of
completion of standard ABVD therapy. Six patients relapsed in less than
6 months and 5 died. Two of the 60 patients were diagnosed as
Hodgkin’s Ann Abor’s stage 1, 42 stage II, 5 stage III, 10 stage IV. Inter-
national Prognostic Scores (IPS) of 0, 1, 2, 3, 4 and 5 were recorded for
14, 15, 18, 5, 1 and 3 patients . Elisa measurements were performed
using the Quantikine, R & D kits (Minneapolis, MN, USA) for human
Hepatocyte growth factor (HGE), Vascular endothelial growth factor
(VEGE), Angiogenin, Angiopoietin-2, tumor necrosis factor-o. (TNF-cx)
and interleukin-6 (IL-6). Results. Using the non-parametric Mann-Whit-
ney test, there was strong evidence of higher median concentrations in
the pre-treatment group compared to controls for TNF-o (20.8 versus
14.9 pg/ml, p<0.001), HGF (1958.8 versus 744.1 pg/ml, p<0.001), IL-6
(14.1 versus 3.1 pg/ml, p<0.0001) and VEGF (794.4 versus 297.4 pg/ml,
p=0.001). Angiogenin and angiopoietin-2 levels did not differ from con-
trols. TNF and HGF were found increased in stages III/IV in comparison
to stages I/II (»<0.05). No statistically significant differences between
patients with low and high prognostic score were detected. HGF and
VEGEF correlated significantly with IL-6 (r=0.56, p<0.0005 and r=0.57,
p<0.001 respectively). HGE TNF-o, VEGF and angiogenin decreased sig-
nificantly following effective treatment (¢<0.01). Conclusion. In conclu-
sion, Hodgkin’s disease displays an angiogenic activity as depicted by the
increased serum levels of a number of angiogenic cytokines. HGF seems
to be the prominent molecule in Hodgkin’s disease, which may be used
to monitor the disease status and the response to treatment.
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LEVELS OF CYTOKINES AND OTHER INFLAMMATORY MARKERS IN PATIENTS AFTER
ALLOGENEIC STEM CELL TRANSPLANTATION

D. Hawrylecka, B. Kusnierz-Cabala, P. Mensah-Glanowska,
B. Piatkowska-Jakubas, J. Naskalski, A.B. Skotnicki

Jagiellonian University, Krakow, Poland

Objective: Infectious complications remain a major cause of morbidi-
ty and mortality after allogeneic haematopoietic stem cell transplanta-
tion (HSCT). Diagnosis and outcome might be improved by using ear-
ly, sensitive and specific laboratory parameters. The aim of the study
was observation of dynamics for some inflammatory markers: IENy,
TNE- o, interleukin (IL) -18, IL-8, IL-6, serum amyloid A (SAA), C-reac-
tive protein (CRP), procalcitonin (PCT) and neopterin measured at the
first 25 days after allogeneic HSCT. Methods. We studied 20 patients
(mean age 32,4 + 1,0 years) with haematological malignancies and aplas-
tic anaemia undergoing allogeneic HSCT from related donors with dif-
ferent conditioning regimens and 30 healthy controls. Levels of
cytokines and neopterin were measured by ELISA method, CRP and
SAA immunonephelmetric but PCT immunoluminometric method.
Results. Major transplant-related complications (MTCs) included bak-
teriemia, veno-occlusive disease of the liver, idiopathic pneumonia syn-
drome, CMV infection, endothelial leakage syndrome and grade > II
acute GVHD occurred in 33% of patients. Compared with other com-
plications those with MTCs developed higher levels of IL-18 (896 vs
359,1 pg/ml) and IL-8 (371,8 vs 17,82 pg/ml) beginning from the first day
after HSCT procedure); IEN-y (41,6 vs 15,6 pg/ml at day +6); IL-6 (293,8
vs 64,9 pg/ml at day +8); PCT (2,41 vs 0,86 ng/ml between day +8 up
to +12); SAA (663 vs 267,1 mg/l on +6 up to +8); CRP (260 vs 105,7 mg/1
on days +8 up to +12); and neopterin (46,3 vs 10,7 nmol/l on day +6
(1<0,01). Mutual interrelations confirm correlation between increased
concentration of neopterin and IL-6 (r=0,274); with PCT (r=0,546); SAA
(r=0,352); IEN-y (r=0,268); TNF-a. (r=0,714); p<=0,05. Conclusions. IL-18
and IL-8 were shown to be the earliest markers and the best predictors
for GVHD after allogeneic HSCT.
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TNF-o. INDUCES APOPTOSIS IN CELLS UNDER ERYTHROID DIFFERENTIATION
D. Vittori, G. Pérez, A. Nesse

Universidad de Buenos Aires, Buenos Aires, Argentina

Backgrounds. Inflammatory cytokines inhibit the proliferation of ery-
throid progenitor cells, among other effects upon iron homeostasis and
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erythropoietin synthesis, all of which contribute to the pathogenesis of
anaemia, a common complication of chronic diseases. Recent studies
suggest that the increased release of TNF-o. could be responsible for the
development of anaemia through the induction of an apoptotic mecha-
nism mediated by death receptors. It has been suggested that this
cytokine effect is dependent on the stage of erythroid differentiation.
Aim. The effect of TNF-o. upon differentiation, proliferation and apop-
tosis was investigated in cells subjected to erythroid differentiation.
Methods. K562 (erythropoietin-independent) and UT-7 (erythropoietin-
dependent) cells were cultured in the presence of haemin (H) for 48 h to
study proliferation (Trypan blue test), differentiation (DAF staining) and
apoptosis evaluated by apoptotic cells (Hoechst fluorescent nuclear stain)
and caspase-3 activity (proteolitic cleavage of chromogenic substrate).
mRNA analysis was performed by RT-PCR. Results. After 48 h with H,
high levels of haemoglobinized cells were observed (K562: 85%, UT-7:
78%). On the other hand, 30 ng/ml TNF-o. treatment did not induce sig-
nificant changes in the development, maturation and viability of both
cell lines. Non-differentiated K562 cells were not affected by TNF-o (T)
whereas haemin-treated cells were sensitive to the TNF-o, proapoptot-
ic effect (Figure A: H-T vs. H, p<0.002). This apoptotic action was
enhanced by PI3Kinase inhibition with Ly294002 (Fig. A. H-Ly-T vs. H-
Ly, p<0.05). The negative effects observed in the presence of TNF-a
were dramatically decreased by a previous treatment with anti-TNF
neutralizing antibody (Figure A). Only in simultaneous experiments with
TNF-a and Ly, UT-7 cells cultured in the presence of erythropoietin and
induced to differentiation by haemin were induced to apoptosis. This
effect resulted significantly higher than that due to signalling inactiva-
tion of the growth factor erythropoietin via PI3Kinase (Apoptotic cells:
H-Ly-T 92.2+2.4% vs. H-Ly 68.9£5.3%, p<0.01). Results of caspase-3
activity measured at 6 h-incubation of cell lysates with chromogenic
substrate parallel those of apoptotic K562 cells (Figure B). mRNA levels
of Bcl-x, the Bcl-2 related protein that acts as important regulator of cell
death, were not modified under the experimental conditions mentioned
above. The mRNA of c-FLIP, the suppressor protein of apoptotic signals
induced by death receptors, was found diminished in K562 induced to
erythroid differentiation but not in UT-7 cells grown under similar con-
ditions. Conclusions. During the process of differentiation, cells become
sensitive to proapoptotic action of TNF-a.. A decrease in c-FLIP expres-
sion would explain the apoptosis produced by TNF-a in K562 cells
induced to differentiation since this cytokine effect was not observed in
differentiated UT-7 cells with non-altered mRNA c-FLIP levels. Besides,
cells with different dependence on the growth factor erythropoietin,
analysed under similar conditions of erythroid differentiation, show dif-
ferent sensitivity to proinflammatory cytokines. Protective mechanisms
against cellular apoptosis caused by TNF-o. seem to be mediated by
PI3Kinase signalling and proved to be independent from Bcl-x. These
findings may have potential implications in the understanding of the
mechanisms underlying anaemia in chronic inflammatory diseases.
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DEVELOPMENT OF MALIGNANCIES IN MICE TREATED WITH G-CSF FOR A LONG TIME

LN. Nifontova, D.A. Svinareva, ].L. Chertkov, N.J. Drize,
V.G. Savchenko
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Backgrounds. G-CSF is well recognized as a potent mobiliser of
hematopoietic stem cells from the bone marrow into the blood, and is
being accepted as a regulator of immune responses also. During recent
years the use of peripheral blood instead of bone marrow as a source of
stem cells has been increasingly employed in the allogeneic transplant
setting. Accumulated experience concerning donors treated with G-CSF
for stem cells mobilization proved it as a safe procedure. However, the
parameters used for the safety evaluation have been rather crude. Few
cases discribing several morphological and cytogenetic changes in
hematopoietic cells as well as temporal deregulation of some genes in
healthy donors were published. Moreover the immunologic complica-
tions and leukemia development were noted in G-CSF treated donors.
Aims. The goal of this investigation was to study the consequences of
several courses of G-CSF treatment using low non-mobilising doses on
mice model. Methods Female mice (CBAxC57BI6) F1 and
(DBA/2xBalb/c) F1 12-16 weeks old were injected subcutaneously with
G-CSF (25 mcg/kg) for 4 days once a month with blood cell count and
cytology measured before and after the course, another group of mice
of the same strains were injected with G-CSF (5 mcg/kg) for 20 days per
month with blood cell count and cytology measured monthly. G-CSF
courses have been repeated monthly for half a year. After the termina-
tion of treatment blood cell count and cytology were performed in all
groups once a month. Total observation time was 21 months. The sur-
vival rate was evaluated in experimental and control groups. Results
During 20 months of follow up 24 out of 40 G-CSF treated mice died due
to unknown cause, 8 mice developed different hematopoietic or other
malignancies and disorders and were sacrified. All control mice were
healthy with stable number of leukocytes and hemogram. Four-day
treatment with 25 mcg/kg/d of G-CSF didn’t change the number of
leukocytes significantly, while in the group treated for 20 days with a &
mcg/kg/d the number of leukocytes had slightly increased. Most of the
experimental animals had considerable reticulocytosis. Within the first
7 months of follow up among detected disorders myeloproliferative dis-
orders had dominated, afterwards solid tumors were also detected. Most
of animals became neutropenic before disease manifestation. All mice
injected with G-CSF for 20 days a month developed pus inflammations
in site of injection after 3 months of treatment. Summary/Conclusion.
Long-term treatment of animals with low doses of G-CSF (total 100
mcg/kg per month while mobilizing dose for mice is approximately 1500
mcg/kg) may induce malignant transformation and leads to significant
decrease of life-span. Mobilization of hematopoietic stem cells with G-
CSF is known to promote deregulation of several genes expression which
returnes to normal profile within 2 months. Perhaps prolonged admin-
istration of this growth factor leads to dramatic alterations in gene reg-
ulation. This probability should be taken into consideration while G-CSF
treatment or mobilization of hematopoietic stem cells in healthy volun-
teer individuals.

0851
PALIFERMIN IN PATIENTS WITH HEMATOLOGIC MALIGNANCIES

UNDERGOING AUTOLOGOUS HEMATOPOIETIC STEM CELL TRANSPLANTATION (AUTO-
HSCT) - PRELIMINARY RESULTS

B. Nasilowska-Adamska,'P. Rzepecki,’ J. Manko,” M. Markiewicz,*
A. Czyz L. Fedorowicz®, A. Tomaszewska,’ B. Piatkowska-Jakubas,’
A. Wrzesien-Kus,® D. Duda®, K. Halaburda’, A. Szczepinski’,

K. Warzocha’, B. Marianska’

Institute of Hematology and Blood Transf., Warsaw, Poland; *Military Med-
ical Academy, Warsaw, Poland; *Medical University, Lublin, Poland; *Silesian
Medical Academy, Katowice, Poland; ’K. Marcinkowski University of Med-
ical Sc, Poznan, Poland; °/V1.Sklodowska-Curie Memorial Institute, Warsaw,
Poland; "Collegium Medicum of Jagiellonian Univer, Krakow, Poland; *Lower
Silesian Centre for Cellular Trans, Wroclaw, Poland; *Institute of Hematology
and Blood Transf, Warsaw, Poland

Background and Aims. Oral mucositis (OM) is a frequent complication
of myeloablative therapy and HSCT with no effective treatment. In this
multi-center study we tested the ability of palifermin (recombinant
human keratinocyte growth factor) to reduce the incidence, duration
and severity of OM induced by high-dose chemotherapy followed by
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autoHSCT in patients with hematologic malignancies. We also evaluat-
ed the requirement for analgesics and parenteral nutrition administered
because of OM, incidence of febrile neutropenia (238°C), severe infec-
tions and requirement for additional antibiotics. Moreover, the influ-
ence of palifermin on the hematopoietic recovery after autoHSCT was
assessed in this study. Methods and Results. Fifty-six patients with hema-
tologic malignancies were enrolled to the study. Twenty-eight of them
(50%) received palifermin (60 microg/kg/day) for three consecutive days
before and three consecutive days after conditioning therapy. The medi-
an age of the palifermin and control group was 38,3 (range, 19 to 58) and
37,9 (range, 19 to 64), respectively. OM was assessed daily after
autoHSCT according to the World Health Organization (WHO) scale.
The incidence of OM of WHO grade 1-4 was 42,8 percent in the palif-
ermin group and 96,4 percent in the control group and grade 3-4 was 3,5
percent in the palifermin group and 32,1 percent in the control group.
Among all patients the median duration of OM was 2,9 days (range, 0
to 11) in the palifermin group and 9,1 days (range, 0 to 27) in the control
group. As compared with control, palifermin was also associated with
significant reductions in the use of analgesics (21,4 percent vs. 71,4 per-
cent), opioid analgesics (10,7 percent vs. 53,3 percent) and parenteral
nutrition (3,5 percent vs. 28,5 percent). No significant differences in the
incidence of febrile neutropenia, severe infections and requirement for
additional antibiotics were observed between groups. Also palifermin
did not impaired reconstitution of the hematopoietic system (Table 1).
The drug was generally well tolerated. Adverse events, mainly rash, pru-
ritus, erythema, generalized oedema, mouth/tongue thickness and dis-
coloration, taste alteration and proteinuria were mild to moderate in
severity and were transient. Conclusions. Palifermin administration signif-
icantly reduced the incidence, severity and duration of OM and did not
have negative effect on engrafment in the patients with hematologic
malignancies after autoHSCT.

Table 1.
ANC>0.5x10°%/L PLT>20x10°/L

Palifermin group

Median (days) 15.8 16.3

range 910 42 81045
Control group 15.2 18

Median (days)

range 81034 81054
0852

EFFECTIVE MOBILIZATION BY PEG-FILGRASTIM PLUS ARA-C CONTAINING REGIMEN IN
PRETREATED LYMPHOMAS PATIENTS

V. Pavone,' A. Rana,'FE. Gaudio,” C. Del Casale,® A. Guarini,?
R. De Francesco,' A. Mele,' G. Greco,' V. Liso’

'Azienda Ospedalira card. Panico, TRICASE (LE), Italy; *Dipartimento ema-
tologia, universit, BARI, Italy; *Dipartimento Ematologia, Universit deg],
BARI, Italy

Background. Studies performed on mice and healthy human volun-
teers have shown that a single dose of pegfilgrastim (Peg-GCSF) is effec-
tive in stimulating peripheral blood stem cells (PBSC) mobilization. Ais.
The aim of this study was to evaluate the efficacy of pegfilgrastim, in
combination with salvage chemotherapy, in mobilizing CD34(’) stem
cells into the peripheral blood of pretreated lymphoma patients. Meth-
ods : We studied 27 pretreated patients (Hodgkin’s lymphomas=5; non-
Hodgkin’s lymphomas=22). The median age was 37 years (range 17-
60). The patients received a median of 2 previous chemotherapy regi-
mens. Median time from mobilization to harvest was 11.5 days. The etfi-
cacy of the mobilizing procedure was tested in lymphoma patients
receiving salvage regimen [DHAP ( cisplatin 100 mg/m’, cytarabine 2000
mg/m’ X 2) in 17or MAD (cytarabine 2000 mg /m’x 2x 3 day in 10)] plus
pegfilgrastim in 11 or filgrastim in 16. Pegfilgrastim was given as single
subcutaneous injection (6 mg) on day +5 post chemotherapy. Filgrastim
was given daily (10 pg/Kg) from day +5. Daily monitoring of circulato-
ry CD34+ cells was started from day 8 after the end of
chemotherapy.Results. Twenty five/27 patients reached the target cell
dose of 2,5x 10° cells/kg A median of 2 apheresis (range 1-3) was per-
formed. In pegfilgrastim group, a median of 5.27x10° CD34" cells/kg
(range1.06-10) was collected. In filgrastim group, a median of 11x 10°
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CD34(+) cells/kg (range 0.09-32.84) was collected. No statistical differ-
ence (p=0,06) between the two group (pegfilgrastim vs. filgrastim) was
found (Table 1). Conclusions. Our results show that pegfilgrastim as an
adjunct to HIDARAC based chemotherapy is an effective mobilization
regimen in pretreated lymphoma patients also effective as filgrastim
based regimen. This approach is to be confirmed in larger series of
patients and probably with increased dose of pegfilgrastim and could
open new opportunities in stem cell mobilization for poor or non-mobi-
lizers patients with malignant lymphomas.

Table 1. Pegfilgrastim vs Filgrastim in 27 pts (51 apheretic procedures).

Pegfilgrastim  Filgrastim
N° apheretic procedures 2,1 1,8
Median day to 1st harvest 13,5 (+11-16) 12,8 (+10-15)
Median CD 34x106(overall 8,79) 4,96 10,5 n.s.
Poor mobilizer (< 2,5 CD 34x10°) overall 6 pts (22%) 4 2 n.s.
Very poor mobilizer (< 1 CD 34x10°) overall 3 pts (11%) 1 2

(>2,5 CD 34x10°) overall 21 pts (78%).

0853

LOW DOSE LENOGRASTIM IS AS EFFECTIVE AS STANDARD DOSE IN SHORTENING
NEUTROPHIL ENGRAFTMENT TIME FOLLOWING MYELOABLATIVE CHEMOTHERAPY AND
PERIPHERAL BLOOD PROGENITOR CELL RESCUE

D.EL. Nolan,' PW. Johnson,” S. Chilton,” P. Lorigan,’ R. Else,’®
P. Smith,*].W. Sweetenham®

'Southampron General Hospital, Southampton, United Kingdom; *Cancer
Research UK Clinical Centre, Southampton, United Kingdom; *Weston Park
Hospital, Sheffield, United Kingdom; *CR UK/UCL Lymphoma Trials Office,
London, United Kingdom; >Cleveland Clinic Foundation, Cleveland, USA

Baclkgrounds. G-CSF is widely used following HDT and PBPCR to reduce
neutrophil engraftment time. The dose and duration required to gain max-
imum clinical and economic benefit has not been fully investigated. Aims.
This double blind placebo-controlled randomised trial was performed to
determine whether short course low-dose or standard-dose L would influ-
ence recovery of haematopoiesis following HDT and PBPCR. Methods. 61
patients (pts) with non-Hodgkin lymphoma (40) or Hodgkin lymphoma
(21) undergoing HDT were randomised between May 1999 and Novem-
ber 2004. Pts had normal peripheral blood counts prior to HDT (Hb
>100g/L, total white cell count 23.0x10%/L, neutrophils (N) >1.0x10*/L and
platelets 250x10°/L), and had a minimum 2.5x10%L CD34" cells/kg PBPC
previously collected following mobilisation with Cyclophosphamide 3
g/m’ and G-CSE All received HDT with BCNU 300 mg/m’ d-7, Etoposide
200 mg/m’ od d-5-d-2, Cytosine arabinoside 200 mg/m* bd d-5-d-2 and
Melphalan 140 mg/m’ d-1 before return of PBPC on d0. Pts were allocat-
ed standard dose L 263 pg daily (20 pts), low dose L 105 mc® daily (21 pts)
or placebo injections (20 pts). These commenced on day +5 following
PBPCR and continued until N20.5x10°/L. Pts received standard supportive
care including prophylactic Fluconazole and Acyclovir, but not routine
antibacterial prophylaxis, until haemopoietic recovery. Results. L at any
dose resulted in a significantly shorter median time to N recovery 20.1
(10.0 vs 11.0 days, p=0.02) and 20.5 (11.0 vs 14.0 days, »=0.0003) compared
to placebo. The only significant difference between standard- and low-
dose L was in hospital stay (21.0 vs 22.0 days, p=0.04), however L at any
dose showed a significant reduction over placebo (22.0 vs 23.0 days,
p=0.01). There was no significant difference in blood product support or
antibiotic usage between the groups. At a median follow up of 40 months
there were 27 confirmed lymphoma relapses and 26 deaths (21 relapsed
lymphoma, 1 secondary AML, 4 other). Conclusions. Short course low dose
L is as effective as standard dose in reducing neutrophil engraftment time
following HDT and PBSCR. L at any dose reduces hospital stay when
compared to placebo. This approach should be considered for those
patients in whom growth factor support is indicated.
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MODULATION OF PROTEIN TYROSINE PHOSPHATASE 1B BY ERYTHROPOIETIN IN UT-7 CELL
LINE

M. Callero, G. Pérez, D. Vittori, A. Nesse

Buenos Aires University, Buenos Aires, Argentina

Backgrounds. The central role played by tyrosine phosphorylation of
erythropoietin receptor (EpoR) in cell activation by erythropoietin (Epo)
has focused attention on protein tyrosine phosphatases (PTPs) as candi-
dates implicated in the pathogenesis of the resistance to therapy with
human recombinant Epo. The prototypic member of the PTP family is
PTP1B, a widely expressed non-receptor PTP located both in cytosol and
intracellular membranes via its hydrophobic C-terminal targeting
sequence. PTP1B has been implicated in the regulation of a number of sig-
naling pathways, in particular, those involving tyrosine phosphorylation
induced by growth factors, cytokines and hormones such as the downreg-
ulation of EpoR and insulin receptor. Binding of ligand to cell-surface EpoR
results in the activation of JAK2 and phosphorylation of tyrosine residues
in the cytosolic domain of the receptor. Termination of the EpoR signal-
ing is attributed to the cytosolic SH-PTP1. However, it has been demon-
strated that PTP1B also participates in down-regulation of the ligand-acti-
vated cell surface EpoR. Aim. To investigate the effect of Epo on PTP1B
expression. Methods. The UT-7 human cell line was used as an Epo-depend-
ent model. Epo was added to serum- and Epo-deprived cells for previous
18 h. After different periods of Epo incubation, cells were lysed and total
proteins and RNA were obtained. cDNA was prepared from different RNA
samples and PTP1B mRNA level was analysed by Real Time PCR. Total
proteins or immunoprecipitates with anti-PTP1B were subjected to West-
ern Blot using anti-PTP1B or anti-PTyr. Immunoprecipitates were also sub-
jected to a PTP1B activity assay with pNPP. Then, the experiment was
repeated including pretreatment with LY294002 (PI3K inhibitor) before
Epo stimulation. Results. An increased and maximun level of PTP1B mRNA
was already observed at 3 h of Epo stimulation (figure a). This increment
correlates with the induction of PTP1B expression observed by Western
Blot (figure b). However, after 9h with Epo, mRNA level returned to base-
line while protein expression remained constant. PTP1B Tyr phosphory-
lation was detectable after 5 min of Epo stimulation and declined within
6 h PTP1B activity increased after 3 h of Epo incubation and diminished
to the basal level within 6 h (Figure C). Figure d shows that the pretreat-
ment of UT-7 cells with LY294002 downregulated PTP1B expresion in a
dose-dependent manner reaching the highest inhibition at 100 mM LY
concentration. Conclusions. We have found an Epo-induced expression of
PTP1B, associated with increased PTP1B Tyr phosphorylation, suggesting
that besides modulating Epo/EpoR signaling, PTP1B suffers a feedback
regulation by Epo.



PLASMA CYTOKINE PROFILE IN HEALTHY INFANTS IS NOT INFLUENCED BY
VACCINATION

JL.AJ. Rummens,' M. Raes,'H. Jongen,' V. Peeters,'P. Scholtens,’
B. Maes,'K. Hensen'

Virga Jesse Hospital, HASSELT, Belgium; *Numico Research, Clinical Trials,
WAGENINGEN, Netherlands

Backgrounds. The immune system is a complex mechanism in which
cytokines play a critical role in coordinating immunological responses and
disease pathogenesis. Deficiencies or imbalances in T-cell cytokine respons-
es at early age may lead to the development of atopic allergic diseases and
autoimmune disorders. Additionally, several studies have shown that
increased plasma levels of inflammatory cytokines correlate with neona-
tal sepsis and bacteraemia in infants. Besides, measuring cytokine levels
could be a useful tool for the detection of leukaemia-reactive T-cells and
for monitoring the immunosuppressive effect of cytotoxic drugs used for
the treatment of childhood acute leukaemias. Aims. Although plasma
cytokine profiles could be very valuable for the clinical-therapeutic moni-
toring of immunological status in various childhood diseases, rather scarce
data are available about normal plasma cytokine profiles in the first years
oflife. Furthermore, while vaccination is an artificial way to introduce pro-
tective immunization, no data are available on the potential impact of vac-
cination on the plasma cytokine profile. The aim of this study was to pro-
file plasma cytokine levels in normal infants without any infections and to
evaluate the impact of vaccination on these parameters. Methods. Th1/Th2
plasma cytokine levels (interleukin (IL)-2, IL-4, IL-5, IL-10, tumour necro-
sis factor (TNF) a and interferon (IEN)-y) in 164 healthy infants were
assessed at two time points, 8 weeks (T8) and 26 weeks after birth (T26).
All children were vaccinated with at least 5 different antigens namely DtaP-
IPV (Tetravac®, Aventis Pasteur MSD) and simultaneous administration of
Hib (ActHIB®, Aventis Pasteur MSD) at 2, 3 and 5 months of age. Cytokines
were quantified using the BD cytometric bead array (CBA) kit because it
allows the simultaneous measurement of multiple cytokines from small
sample volumes. Simultaneously, lymphocyte subsets and classical labo-
ratory parameters like leucocyte count, CRP and immunoglobulins were
determined. Group comparisons were compared with the Mann-Whitney
U test (nonpaired Wilcoxon test). Results. Our results showed no statisti-
cally significant difference in cytokine levels between T8 and T26 (¢>0.05),
except for IL-4 (p=0.015). In line with these results, B-lymphocytes
(»<0.0001) T-lymphocytes (¢<0.0001) and IgE plasma levels (¢<0.0001)
were elevated, reflecting a normal developing immune system. Conclu-
sions. As far as we know, this is the first report describing plasma cytokine
levels and the potential impact of vaccination on such a large number of
healthy infants. For that reason, our values might be very useful in studies
on the normal ontogeny of immune cells during infancy. Furthermore, our
data can be utilized as age matched references values of cytokine produc-
tion, which are extremely important for correct interpretations in clinical-
therapeutic monitoring of infants during various childhood diseases.

0856
PRO-INFLAMMATORY CYTOKINES AND ATHEROSCLEROSIS IN CHILDREN

N. Lefkou, E. Ioannidou, V. Garipidou, S. Vakalopoulou, V. Perifanis,
K. Tziomalos, M. Athanasiou, I. Tsiouris, I. Klonizakis

Ippokrateion University Hospital, THESSALONIKI, Greece

Introduction: Atherosclerosis is a progressive inflammatory disease that ini-
tiates in childhood. Family history of premature coronary artery disease is
an independent risk factor of atherosclerosis. Aim: The aim of this study was
to investigate whether the onset of the inflammatory process of atheroscle-
rosis initiates early in children with positive family history of premature
coronary artery disease. Methods. We study 55 healthy children (5-15 years
), 30 ( 16 male) with positive family history of premature atherosclerosis
and 25 children (12 male) without positive family history. We performed
macrophages cultures and we measured in the cell culture supernatants
the pro-inflammatory cytokines 9L-1a, IL-6 and TNF-c. Results. There was
a statistically significant differences in the secretion of IL-1a, II-6, TNF-o.
measured in cell culture supernatants in children with positive family his-
tory. The Il-1a and IL-6 values was related proportionally with the triglyc-
erides values. The TNF-o. value was proportionally related with total cho-
lesterol, atheromatous index and triglycerides. Conclussion: Children with
positive family history of premature atherosclerosis have highter values of
IL-1a,, IL-6 and TNE-a: secreted in macrophage cultures, in relation with
children without a positive history. These observation suggest that any
therapeutic intervention targeting in modify that inflammatory index in
childhood maybe can lead to a delay of atherosclerosis in the adulthood.
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MONOCYTE CHEMOATTRACTANT PROTEIN-1 AND INTERLEUKIN-8 LEVELS IN ACUTE INFLAM-
MATION INDUCED BY PROLONGED BRISK EXERCISE: CLINICAL IMPLICATIONS

L. Papassotiriou,' M. Tsironi,” K. Skenderi,* G. Chrousos’

'Aghia Sophia Children’s Hospital, Athens, Greece; *Sparta General Hospital,
Sparta, Greece; *’Harokopio’ University, Athens, Greece; *Athens University
Medical School, Athens, Greece

Monocyte chemoattractant protein-1 (MCP-1), also known as CCL2, a
chemokine that regulates migration and infiltration by monocytes/macro-
phages, belongs to the CC chemokine subfamily. Interleukin-8 (IL-8), also
known as CXCL8, a proinflammatory chemokine with angiogenesis-pro-
moting properties belongs to the CXC chemokine superfamily. Both MCP-
1 and IL-8 have important roles in the pathogenesis of many chronic inflam-
matory disorders, including atherosclerosis and obesity. Their proinflam-
matory effects are mediated mainly by the CC chemokine receptor 2
(CCR2) and CXCR1/R2, respectively. MCP-1 and IL-8 cause chronic vas-
cular inflammation and induce thrombosis, proliferation and migration of
vascular smooth muscle cells, angiogenesis, and oxidative stress. Previous
studies indicate that: 1) MCP-1 production from endothelial cells, smooth
muscle cells, and regional leukocytes increases in the presence of endothe-
lial dysfunction and atherosclerosis risk factors; 2) MCP-1 and IL-8 expres-
sion is increased in atherosclerotic lesions and injured arteries; and 3) elim-
inating MCP-1 function decreases neointimal hyperplasia after injury and
atheroma formation in mice. We studied the association between MCP-1
and IL-8 levels and the degree of inflammation in 15 athletes that partici-
pated in the ultra-distance foot race of the 246 Km ‘Sparthathlon’. This
race consists of continuous, prolonged, brisk exercise. We reported earlier
that Interleukin-6 (IL-6), C-reactive protein (CRP), Serum amyloid A pro-
tein (SAA) and free plasma DNA levels markedly increased (by 8000-, 152-
108- and 10-fold, respectively) over the baseline at the end of the racel.
However, IL-6 levels returned to normal by 48h, while CRE, SAA and free
plasma DNA remained elevated. Circulated levels of MCP-1 and IL-8 were
measured by means of a multi-analyte Biochip Array Technology, using the
Evidence analyzer (Randox Laboratories, UK). The measurements were
performed before (phase I), at the end (phase II) and 48h post-race (phase
III). MCP-1 levels at phase I (216.9 + 48.5 ng/L) (mean=SE), increased sig-
nificantly at phase II (592.9 + 115.7 ng/L) and subsequently decreased at
phase III (278.1 + 62.7 ng/L). At the same time period, IL-8 followed a sim-
ilar pattern (phase I: 9.4 + 4.5 ng/L, phase II: 28.5 + 8.8 and phase III: 8.9 +
4.3 ng/L). A significant positive correlation between MCP-1 and IL-8 was
found at phase III (r = 0.845, p< 0.01), while this correlation was absent in
the other two phases, indicating an independent response of each
chemokine to inflammatory stimuli in each athlete. In conclusion, pro-
longed exercise induces an inflammatory response that is expressed by an
increase in circulating MCP-1 and IL-8 levels. Whether these changes have
long-term negative effects on the vasculature remains unknown.

References
1. Clin Endocrinol Metab 2005;90:3914-8.
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EVALUATION OF THE EFFECTS OF THE CD33-TARGETED DRUG GEMTUZUMAB 0Z0GAM-
ICIN ON GROWTH AND HISTAMINE RELEASE IN HUMAN MAST CELLS AND BASOPHILS
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P. Valent'

'Medical University of Vienna, Vienna, Austria; *University of Tbingen, Tbin-
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Objectives. Mylotarg (gemtuzumab-ozogamicin=GO) has recently
been introduced as a novel CD33-targeting drug in clinical hematology.
However, despite clinical efficacy in acute myeloid leukemia, GO pro-
duces significant side effects including an infusion-syndrome. We have
recently shown that mast cells (MC) and basophils (BA) express CD33.
In the present study, we investigated the effects of GO on mediator
secretion and growth of MC and BA. Methods. Growth-inhibitory
effects of GO on neoplastic MC (HMC-1) and BA (KU812) as well as
cord blood-derived MC- and BA progenitor cells were determined by
counting cell numbers and the numbers of apoptotic cells. The amount
of histamine secreted from primary MC and BA were measured after
incubation of cells with GO alone or GO together with an anti-IgE anti-
body. Results. MC and BA as well as HMC-1 cells and KU812 cells were
found to express CD33 mRNA and the CD33 protein. GO was found to
inhibit the growth of HMC-1 cells and KU812 cells as well as SCF-
dependent differentiation of MC and IL-3-induced growth of BA from
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their cord blood-derived progenitors. The GO-induced inhibition of
growth of neoplastic cells was found to be associated with induction of
apoptosis. GO neither induced secretion of histamine from MC or BA
nor did GO upregulate the anti-IgE-induced release of histamine in these
cells. Conclusions. GO counteracts cell growth in normal and neoplas-
tic human MC and BA without inducing release of histamine. Therefore,
GO may be considered as a new targeted drug for the treatment of high-
grade MC- and BA neoplasms.
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ALTERATIONS IN GENE EXPRESSION IN MURINE LEUKEMIA CELLS DEVELOPED AFTER
G-CSF TREATMENT

A. Bigildeev, L . Grishchuk, A. Bigildeev, N. Nifontova, A. Svinareva, J.
Drize, G. Savchenko

National Hematology Research Centre, Moskow, Russian Federation

Background. Four-day treatment of mice with low (25mcg/kg) G-CSF
doses known to be insufficient for mobilization of hematopoietic stem
cells into peripheral blood almost halves the content of bone marrow
primitive hematopoietic stem cells and doesn’t affect the CFU-S num-
ber. Female mice (CBAxC57BI6) F1 12-16 weeks old were subjected to
such a course once a month. MPD-like myeloid leukemia with histio-
cytic sarcoma occurred in one case after 3rd course of G-CSF treatment.
Liver tissue was totally substituted by undifferentiated cells with no
morphologically definable features. The liver was about 4-5-fold
enlarged by sight. Bone marrow and liver cells of the mouse were fully
transplantable, recipients became moribund within 17-32 days since
cells injection. Allill animals had enlarged liver (M 3,4 + 0,5 g versus nor-
mal 1,38 + 0,3 g). The developed leukemia was not of virus origin, which
was proved by three independent methods. Asms. To understand molec-
ular regulation of malignization, differentially expressed genes of inter-
est must be identified, cloned and studied in detail. Methods. Subtract-
ed cDNA library from bone marrow cells of normal and leukemic mice
was prepared by Suppression Subtractive Hybridization (SSH) method.
Several up-regulated genes were further studied by RT-PCR in bone
marrow and liver of leukemic mice. Normalization factor was evaluat-
ed by 3 housekeeping genes (HPRT1, RPL13A, UBC) by Genorm soft-
ware. Results. The clinically ill mice showed a moderate extent of ane-
mia and reticulocytosis, which was supported by suppressed b-globin
expression (top 5 down-regulated genes turned out to be b-globin genes).
The expression level of c-abl and G-CSF doubled in bone marrow of
leukemic mice compared with the normal bone marrow, while the con-
centration of CFU-C per 105 cells increased 4-fold (247 + 31,2 in ill mice
versus 57,9 + 27,0 in control animals, p< 0.01). The expression level of
genes regulating cell proliferation did not change dramatically - only C-
Myc expression increased 3-fold, however concentration of early
hematopoietic precursor cells (LTC-IC) decreased about 5-fold (0,75 ver-
sus 3,32 per 105 cells in healthy mice). The pronounced changes were
revealed in expression of MPO gene (3,4-fold increase). The liver of ill
mice consisted of undifferentiated cells. As CD45 expression increased
up to 11-fold simultaneously with constitution of liver parenchyma by
tumor cell, one may suggest hematopoietic origin of invading cells. CFU-
C were also revealed in affected liver (52,5 + 7,7 per 105 cells). There
were minor changes in G-CSF expression in liver cells of leukemic mice,
whereas expression of G-CSE-R increased 18-fold compared with nor-
mal liver cells. Expression of c-abl also increased. Expression of anti-
apoptotic genes was elevated up to 4-fold for bcl-2 and 2-fold for cIAP2.
Unlike in the bone marrow, expression of JunB in the liver increased 5-
fold. Summary. The G-CSF treatment may lead to development of
myeloid leukemia with dramatically changed gene expression and high
ability to invade liver tissue.
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A SINGLE FIXED DOSE INJECTION OF PEGFILGRASTIM TO MOBILISE AUTOLOGOUS STEM
CELLS OF EXTENSIVELY PRE-TREATED LYMPHOMA AND MYELOMA PATIENTS; NOT
ALWAYS SUCCESSFUL

PE Ypma, A.A. Muradin, PW. Wijermans
HAGAziekenhuis, Leyenburg, THE HAGUE, Nethetlands

Backgrounds. In patients with multiple myeloma and refractory or
relapsed lymphoma consolidation high-dose chemotherapy combined
with stem cell rescue is an established therapy in chemosensitive disease.
A commonly used approach to mobilise CD34 positive hematopoietic
stem cells into the blood is the administration of granulocyte colony-
stimulating factor following a course of chemotherapy. Pegfilgrastim, the
pegylated form of filgrastim, is subject to a distinct method of clearance
by neutrophilic leukocytes compared to filgrastim. Pegfilgrastim showed
in earlier series of patients to be effective in mobilising blood progeni-
tor cells in single fixed doses of 6 mg. as well as 12 mg. The optimal dose
and scheduling of the injection and apheresis is not completely estab-
lished in various patients groups with diverse extents of chemotherapeu-
tic and radiotherapeutic pre-treatment. Aims. The primary aim was to
study the feasibility of a single low dose of pegfilgrastim in extensively
pre-treated patients. Methods. Forty-six Consecutive patients with
myeloma or relapsed/refractory lymphoma who underwent stemcell
mobilisation by identical apheresis techniques using either filgrastim or
pegfilgrastim were retrospectively studied. Patient- and disease charac-
teristics, pre-treatment data and mobilising chemotherapy type as well
as cytokine dose, apheresis results and neutrophil recovery data were
compared. Results. Stem cell harvest was performed in 24 patients after
administration of pegfilgrastim once (6 mgs.) and in 22 patients after fil-
grastim. The filgrastim was administered in a median total dose of 4,2
mgs. (7,7 mgr./kg/day) and 11 injections were needed. The apheresis
took place after 13 and 13,5 days respectively, with a maximum CD34-
count of 8x107/L (pegfilgrastim group) and 11,6x107/L (filgrastim group).
Of 24 patients who received pegfilgrastim, 5 patients showed a failure
mobilising stemcells (21%). In 2 of those 5 patients harvesting succeed-
ed eventually after additional stimulation with filgrastim and another 2
patients were mobilised in a later stage after an additional course of
chemotherapy using filgrastim in high dosage. None of the filgrastim
mobilisation procedures failed. A median of 7,2x10°kg CD34'cells was
obtained in 19 patients after pegfilgrastim administration. 6 Patients
needed a second- and 1 patient needed a third apheresis procedure to col-
lect enough stem cells (threshold 3x10%kg and 6x10%kg in myeloma
patients). In the filgrastim treated group more CD34" cells were
obtained, 11x10%kg, in fewer procedures. The collected number of
CD34 cells per kg bodyweight per ml. of processed volume during the
apheresis procedure was higher in the filgrastim group, 382x10%kg ml
(pegfilgrastim) vs. 803x10%kg ml (filgrastim). Conclusions. A fixed dose
of pegfilgrastim (6 mg) is not sufficient to achieve adequate stemcell
mobilisation in all patients. Failure was observed in 21% of the patients.
The number of CD34 cells collected and the efficiency of the aphere-
sis procedure appear to be higher in the patient group treated with fil-
grastim.
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CIRCULATING VASCULAR ENDOTHELIAL GROWTH FACTOR (VEGF) AND ITS SOLUBLE
RECEPTORS VEGFR-1 AND VEGFR-2 IN PATIENTS WITH LYMPHOID MALIGNANCY

D.W. Woszczyk, J. Gola, T. Gasinska, D. Ziaja, T. Urbanek,
W. Kuczmik, U. Mazurek

Medical University of Silesia, Katowice, Poland
Backgrounds. Vascular endothelial growth factor (VEGF) is the most

important proangiogenic factor involved in normal and pathologic angio-
genesis. Biologic functions of VEGF are mediated by the activation of 3
structurally homologous tyrosine kinase receptors: VEGFR-1, VEGFR-2
and VEGEFR-3. The exact role of VEGF receptors in the pathogenesis of
lymphoma remains unknown. Aims. The aim of the study was to com-
pare the concentrations of VEGE, VEGFR-1 and VEGFR-2 in the serum
of 80 never-treated Non-Hodgkin’s lymphoma patients in different
stages of the disease [35 of these patients were diagnosed with the
aggressive lymphoma and the remaining 45 patients with the indolent
lymphoma; the control group consisted of 17 patients with persistent
chronic lymph node enlargement). Methods. Serum VEGEF, sVEGFR-1 and
sVEGFR-2 levels were determined by means of the enzyme-linked
immunosorbent assays (ELISA) (R&D Systems, USA) according to the
manufacturer’s protocol. Results. The VEGF serum concentration was
found to be significantly higher in the aggressive lymphoma group when
compared to the control group (median=433 pg/mL and 231 pg/mlL,
respectively; p=0,02026). In the indolent lymphoma group the VEGF
concentration was also higher than in the control group, showing a ten-
dency towards statistic significance (p=0,057392). There was no signif-
icant difference as far as VEGF between the two studied lymphoma sub-
groups. The serum concentrations of soluble VEGFR-1 were significant-
ly higher in patients with both forms of lymphoma when compared to
the control group (median=86 pg/mL and 44 pg/mlL respectively;
»=0,005318). The serum concentrations of the soluble form of VEGFR-
2 were significantly higher in patients with the aggressive lymphoma
when compared to the indolent l[ymphoma patients (median=10853
pg/mL and 8985 pg/mL, respectively; p=0,003501). We have not found
a correlation between the serum level of VEGF and the soluble forms of
its receptors VEGFR-1 and VEGFR-2 in any of the lymphoma patients.
We have also checked the ratio as far as the amounts of VEGF and its
soluble receptor (activity index VEGF/s-VEGER-1). Conclusions. The
results obtained for VEGF in patients diagnosed with the non-Hodgkin
form of lymphoma confirm the role this protein plays in the pathogen-
esis of lymphoma, especially of its more aggressive form. The higher
concentration of VEGFR-2 in the aggressive lymphoma patients when
compared to the indolent lymphoma patients shows that - apart from
the VEGF concentration - also the concentration of its receptors (espe-
cially its second receptor) has an influence on the course of lymphoma.
This shows that not only VEGF but also its receptors should be the aim
of the antiangiogenic therapy. To sum up, concentrations of VEGF and
its VEGFR-2 may have an important influence on the course of non-

Hodgkin’s lymphoma.
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INCREASED MT1-MMP EXPRESSION IS INVOLVED IN G-CSF-INDUCED MOBILIZATION
OF HUMAN CD34" HEMATOPOIETIC PROGENITOR CELLS

A. Avigdor,'P. Goichberg,” Y. Vagima,’ I. Petit,” M. Tesio,” I. Hardan,'
O. Perl,'E. Rosenthal,'I. Resnick,® A. Nagler,' T. Lapidot®

'The Chaim Sheba Medical Center, TEL-HASHOMER, Israel; *The Weiz-
mann Institute of Science, REHOVOT, Istael; *Hadassah Univ. Hospital,
JERUSALEM, Israel

Backgrounds. G-CSF is the most established agent for hematopoietic
progenitor cell mobilization in clinical practice. G-CSF-induced mobiliza-
tion is initiated by activation of neutrophils, which secrete various matrix
metalloproteinases (MMPs) and serine proteases. These soluble enzymes
degrade bone marrow (BM) extracellular-matrix (ECM) and modulate
cytokines and receptors, leading to a disruption of cell-cell and cell-matrix
interactions and, ultimately, release of progenitors. Yet, progenitor mobi-
lization by G-CSF was apparently normal in mice lacking these soluble
enzymes. Therefore, we hypothesized that membrane type 1-matrix
metalloproteinase (MT1-MMP), a membrane-bound MMP, might be
also required for progenitor cell egress. MT1-MMP is a key enzyme for
normal cell motility and tumor cell migration and invasion. Methods
and Results. We found that human CD34" cells express variable surface
MT1-MMP levels, depending on the cell source and G-CSF treatment.
The highest expression was found on CD34 cells enriched from BM and
mobilized peripheral blood (MPB) of G-CSEF-treated donors (mean fluo-
rescence intensity>900 and 159+40, respectively). MT1-MMP expression
was lower in CD34+ cells isolated from the BM of untreated healthy
human donors (80+19), and human cord blood (41+4). G-CSF treatment
in vitro increased two-fold membranal MT1-MMP expression as com-
pared to IL-6- or SCF-stimulated or untreated human CD34+ BM cells
from healthy donors (steady state BM). Importantly, in vivo progenitor
mobilization by five daily injections of G-CSF was accompanied by
increased MT1-MMP mRNA and protein levels in both mouse BM
mononuclear cells and human hematopoietic mature and progenitor
cells in pre-clinical model of NOD/SCID mice engrafted with human
hematopoietic cells. Immunocytochemical analysis of human CD34+
cells plated on hyaluronate-coated cover slips revealed that in response
to SDF-1, MT1-MMP changes its localization in the polarized and
spreading cells, suggesting a role in the process of progenitor direction-
al migration. Indeed, blocking MT1-MMP function by antibody (Ab) or
its endogenous inhibitor-TIMP-2 slightly but significantly reduced the in
vitro chemotactic response of human MPB-derived CD34+ cells through
uncoated transwell filters. The effect of MT1-MMP neutralization was
even more prominent (60% inhibition) on the CD34+ cell chemotaxis
via Matrigel, i.e., ECM barrier. Importantly, in vivo administration of
human specific function blocking MT1-MMP Ab in the course of G-CSF
treatment of NOD/SCID chimeric mice almost completely abrogated G-
CSF mobilization of human maturing CD45+ leukocytes, immature
CD34+ cells and the more primitive CD34+/CD38-/low progenitor cells.
Finally, analysis of samples obtained from peripheral blood of 29 patients
with lymphoid malignancies treated with chemotherapy and G-CSF
revealed correlation between MT1-MMP expression level and the num-
ber of mononuclear cells and CD34+ progenitors on the day of first
apheresis. Conclusions. we suggest that following G-CSF treatment,
increased levels of MT1-MMP on the surface of human progenitors in
the BM facilitates their mobilization most probably due to pericellular
ECM degradation and/or activation of other regulatory molecules. Our
data indicate that MT1-MMP plays an essential role in clinical mobiliza-
tion procedures, and might serve as a target molecule for new approach-
es to enhance the mobilization efficiency.
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ROLE OF SONIC HEDGEHOG FOR REGULATING THE PROLIFERATION, MIGRATION AND
DIFFERENTIATION OF HEMANGIOBLAST IN THE MICROENVIRONMENT OF AGM REGION
W.L. Liu, W.L. Liu, JR Fu, M. Zheng, D. Ran, L. Luo, H.Y. Sun

Tong]i Hospital, Tongji medical college, Wuhan, China

Background. Recently, it was reported that the intra-embryonic aorta-
gonad-mesonephros ( AGM ) region exclusively and autonomously gen-
erated hemangioblasts for hematopoietic and endothelial system and
dramatically increased hemangioblasts numbers thereafter. It is logical-
ly believed that the microenvironment of this region implicated in the
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generation, maintenance, and perhaps even the expansion of heman-
gioblasts. But, untill now the mechanisms for regulating the prolifera-
tion and migration of hemangioblasts in AGM region were seldom
reported. Aims To explore the role of sonic hedgehog (shh) for regulat-
ing the proliferation, migration and differentiation of hemangioblasts in
the microenvironment of aorta-gonad-mesonephros(AGM). Methods
The hemangioblasts were derived from AGM region of 11 days post-
coitum (dpc) murine embryos with the CD34 positive and Flk1 positive
immuno-magnetic beads. The phenotypic analysis of hemangioblasts
and AGM-derived stromal cells were detected by flow cytometry. The
secretion of shh was examined by immunohistochemical staining. The
roles of shh in regulating the proliferation, migration and differation of
hemangioblasts in the transwell non-contact coculture system co-cul-
tured with AGM-derived stromal cells were observed by adding exoge-
nous shh N-Terminus and its antibody. Results The protein of shh were
observed highly expressed in AGM-derived stromal cells. The prolifer-
ation of hemangioblasts were promoted when co-cultured with AGM-
derived stromal cells, and the effects could be blocked by antibody of
Shh. The proliferation of hemangioblasts were strengthened further and
could keep a long time without differentation and apoptosis when
exogenous shh N-Terminus was added into the transwell non-contact
co-culture system with AGM-derived stromal cells; While exogenous
shh N-Terminus was added into the cultural supernatant of heman-
gioblasts without AGM-derived stromal cells, the hemangioblasts were
observed to be induced to apoptosis or differentiation after a short time
of proliferation. Furethmore, the ability of migration could be promot-
ed in the co-cultured hemangioblasts by adding exogenous shh N-Ter-
minus. Conclusion. Shh pathway could have an effect on the prolifera-
tion, differentiation, apoptosis and migration of hemangioblasts, but
the roles were regulated by the microenvironment surrounding the cells.
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SONIC HEDGEHOG PROTEIN PROMOTE BONE MARROW-DERIVED ENDOTHELIAL
PROGENITOR CELL PROLIFERATION, MIGRATION AND VEGF PRODUCTION VIA
PHOSPHATIDYLINOSITOL 3-KINASE/AKT SIGNALING PATHWAYS

JR. Fu, J.R. Fu, W.L. Liu, M. Zheng, D. Ran, H.Y. Sun
Tong]i Hospital, Tongji medical college, WUHAN, China

Backgrounds. Recently, it was reported that shh pathway was involved
in de novo vascularization of certain embryonic tissues as well as in
inducing angiogenesis in an adult mammalian system. But if shh signal
pathway plays a role in regulating EPCs behavior has not clear yet.
Hence, the purpose of the present study was to address the question of
whether shh protein effects BM-EPCs proliferation and migration, and
then to further investigate the signaling mechanisms involved. Aim: To
investigate the effects of Sonic hedgehog (shh) protein on bone marrow
derived endothelial progenitor cells (BM-EPCs) proliferation, migration
and vascular endothelial growth factor (VEGEF) production, and the
potential signaling pathways of these effects involved. Methods. Bone
marrow-derived CD133+cells were enriched using the MACS system
from adult bone marrow and then BM-EPCs were cultured in gelatin
coated culture dishes. The effects of shh N-terminal peptide on BM-
EPCs proliferation were evaluated using the MTT colorimetric assay.
Cell migration was assayed using a modified boyden chamber tech-
nique. The production of VEGF was determined by enzyme-linked
immunosorbent assay (ELISA) and immunofluorescence analysis. The
potential involvement of PKC and PI3K signaling pathways was
explored using selective inhibitor or western blot. 4 Results. The prolif-
eration, migration and VEGF production in BM-EPCs could be promot-
ed by endogenous shh N-terminal peptide at concentrations from 0.1
ng/mL to 10 pg/mL, and could be inhibited by anti-shh antibodies. Shh-
mediated proliferation and migration in BM-EPCs could be partly atten-
uated by anti-VEGE There exited low level of phospho- PI3-kinase in
newly separated BM-EPCs, and the expression of phospho-PI3 kinase
increased significantly when exogenous shh N-terminal peptide added
, but could be attenuated by anti-human/mouse shh N-terminal peptide
antibody. Moreover, the inhibitor of the PI3-kinase, but not the inhibitor
of the PKC significantly inhibited the shh-mediated proliferation, migra-
tion and VEGF production. Conclusion. Shh protein can stimulate bone
marrow-derived BM-EPCs proliferation, migration and VEGF produc-
tion, which may promote neovascularization to ischemic tissues. This
results also suggest that the angiogenic effects of shh involve in the PI3-
kinase/Akt signaling pathways.
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DIFFERENTIAL EXPRESSION OF P-GLYCOPROTEIN, BUT NOT OF MRP, LRP AND BCRP IN
LEUKEMIC STEM CELLS AS COMPARED TO MORE DIFFERENTIATED CD34° AML BLASTS

L.L. Figueiredo-Pontes, M.C. Pintao, L.C.O. Oliveira, L.EE Dalmazzo,
R.H. Jacomo, A.B. Garcia, R.P. Falcao, E.M. Rego

Medical School of Ribeirao Preto, Ribeirao Preto, Brazil

Leukemic Stem Cells (LSCs) retain the Hematopoietic Stem Cell prop-
erties of self-renewal, high proliferative capacity, predominant quies-
cent cell cycle status and differentiation potential, but is biologically dis-
tinct from more differentiated blasts. Quiescence confers protection
from genotoxic stimuli to LSC, thus contributing to leukemia perpetu-
ation. Currently, it is unknown whether the multidrug resistance (MDR)
phenotype may also contribute to the LSC behavior. We analyzed the
expression of the MDR transporters: P-glycoprotein (P-gp), MDR-Relat-
ed Protein (MRP), Lung-Resistance Protein (LRP) and Breast Cancer
Resistance Protein (BCRP) in LSCs from 20 CD34+ Acute Myelogenous
Leukemia (AML) patients. We restricted our analysis to CD34+ cases,
since high P-gp expression has been associated with this phenotype.
Protein expression was measured by flow cytometry on LSCs, pheno-
typically defined as CD34+, CD38-, CD123+ cells, and compared to the
more mature CD34+ CD38+ CD123- blasts. The expression levels were
analyzed using: 1) the Kolmogorov-Smirnov test, categorizing D value
for descriptive purposes as high if D > 0.30, low if 0.2 < D < 0.3 and neg-
ative if D < 0.20; and 2) the mean channel fluorescence index (MFI),
defined by the ratio between the mean channel of fluorescence (MCE)
for each antigen and MCEF of the respective isotypic control. LSCs rep-
resented 0.12% (0.02-0.87%) of the leukemic blasts. We observed a
direct correlation between MRP, LRP and BCRP D values in CD34+
blasts and LSCs. Based on the LSC analysis, 95%, 85% and 60% of
AML patients were found to have high expression of MRP, LRP and
BCREP, respectively. Whereas based on the CD34+ blasts, 90%, 80% and
60% of the patients were thus categorized. Accordingly, MFI for MRP,
LRP and BCRP on the two cell subsets were not statistically different
(MRP: 176.6 versus 153.3; LRP: 56.1 versus 71.3 and BCRP: 19.5 versus
22 on CD34 and LSCs, respectively). On contrast, P-gp expression was
distinct in LSCs and CD34 blasts: the mean + SEM of the D values were
0.38 £ 0.04 and 0.18 + 0.04 (»=0.006), whereas MFI values were 22.9 +
5.7 and 11.2 + 5.9 (p=0.021) in LSCs and blasts, respectively. To our
knowledge, this is the first study to show the overexpression of P-gp in
the LSCs. Considering that P-gp-mediated drug efflux is the best char-
acterized cellular mechanism of MDR, its constitutively high expres-
sion in AML LSCs may give rise to a genotoxic-protected stem cells the-
oretically capable of perpetuating leukemia

IRON METABOLISM DURING HUMAN ERYTHROPOIESIS: EVIDENCE FOR A DIFFERENTIAL
IMPACT OF TRANSCRIPTIONAL VS. POST-TRANSCRIPTIONAL CONTROL MECHANISMS

M. Samara, I. Chiotoglou, S. Lykousi, S. Samara, N. Stathakis,
P. Liakos, P. Kollia

University of Thessaly Medical School, LARISSA, Greece

Iron homeostasis is critically modulated by the expression of transfer-
rin receptors (TfR)-1 and 2 and ferritin. In most tissues TfR1 and ferritin
expression is controlled by iron availability at the post-trascriptional lev-
el. The available data on regulation of iron metabolism in erythroid cells
are limited and conflicting. In the present study, we evaluated
TIR1/TIR2, ferritin H-/-L-subunit and iron response protein (IRP)-1/2
expression in a model system of human erythropoiesis. The objective
of our study was to gain insight into the relative roles of transcription-
al vs. post-transcriptional mechanisms in iron homeostasis during ery-
throid maturation. Peripheral blood CD34" cells from normal individu-
als were cultured in serum-free StemSpan medium in the presence of
stem-cell factor (100ng/ml) and erythropoietin (4u/ml). Real-time RT-
PCR was used to quantitate TfR1, TER2 (o/f isoforms), H- and L-ferritin
mRNA levels. Western blotting experiments for TfR1/2, H/L ferritin and
IRP1/2 were performed with appropriate antibodies on CD34+ cell
lysates. Quantitative gel-banding densitometry was conducted on Epson
GT-8000 Laser Scanner. TER1 mRNA levels increased significantly dur-
ing cell proliferation and erythroid maturation (4-7-fold over days 4-12).
In contrast, TIR2-oo mRNA transcripts were low at the proerythroblast
stage, then increased x2-4-fold over days 4-12 and thereafter declined
~2.5 fold up to terminal differentiation. TfR2-B mRNA levels were also
low in days 1-3 of culture and significantly declined throughout ery-
throid differentiation. TER1 protein was detected from day 3; thereafter,
a significant increase in TfR1 band intensity was observed during ery-



throid maturation (days 3-9), whereas a gradual decrease was observed
after day 12. In contrast, TfR2 protein was undetectable at day 3; simi-
lar to TfR-1, TfR-2 band intensity peaked on day 9 and then gradually
declined (especially after day 12). H- and L-ferritin mRNA levels peaked
at day 3. Thereafter, a significant decline was observed throughout ery-
throid maturation; this decline was more pronounced for L-territin. H-
and L-ferritin protein bands were first detectable after day 3 and peaked
at days 6-9. Starting from day 3 up to terminal differentiation, IRP-1
band intensity increased x4-6 fold; IRP-2 was undetectable. These find-
ings suggest that: (i) TIR2 mRNA isoforms are differentially expressed
throughout erythropoiesis. (i) TIR1 and TfR2 expression during ery-
throid maturation is controlled by transcriptional and post-transcription-
al mechanisms, especially at more advanced differentiation stages; in
contrast, H- and L-ferritin expression is mainly regulated at the post-
transcriptional level. (iii) The abundance of IRP1 in erythroid cells and
its upregulation during erythroid maturation are evidence of its impor-
tant role in post-transcriptional regulation of both TfR1/2 and ferritin.
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THE SPLEEN AS AN EMBRYONIC HEMATOPOIETIC SITE: IDENTIFICATION OF FETAL
SPLEEN PROGENITORS

E. Desanti, A. Cumano, R. Golub

Institut Pasteur, Paris, France

Backgrounds. During fetal life, the spleen is capable to sustain
hematopoiesis. Contrary to the fetal liver and thymus, the fetal spleen
(FS) contribution to hematopoiesis remains largely unknown. We have
previously shown that ES stromal microenvironment does not sustain
the hematopoietic stem cells (HSC) proliferation and multipotency. In
contact with the FS stroma, HSC differentiate toward the myeloid line-
age while their lymphoid engagement is prevented. However, the devel-
opment of B cells is sustained in the FS when hematopoietic progenitor
already possesses a lymphoid signature. Aims. To understand FS
hematopoietic capacities, we identified hematopoietic progenitors that
are present in the early stages of development (between 14.5 to 15.5
dpc). Methods. In the FS, we have isolated a CD4int lineage negative
(Lin-) population by cell sorting and analyzed its in vitro and in vivo
hematopoietic potentials. By limiting dilution assays and clonal assays,
the frequency of B, NK, T and myeloid potentials were assessed. We test-
ed the capacity of injected FS CD4int Lin- cells to reconstitute Rag2/gc-
/- mice. By the use of RAG2-GFP mice, the CD4int Lin- population was
further characterized. Moreover, by quantitative RT-PCR, we compared
gene expression between FS CD4int Lin- population and other progen-
itors. Results. The FS CD4int Lin- population possesses lymphoid and
myeloid potential in vitro. This population keeps its hematopoietic capac-
ities in vivo since CD4int Lin- cells are able to reconstitute the lymphoid
and the myeloid compartments of Rag2/gc-/- mice. The FS CD4int Lin-
population could be subdivided into three subsets depending on the lev-
el of RAG2 expression (RAG2-, RAG2low and RAG2high). The RAG2-
subset is mainly composed of myeloid precursors and we have shown
that the loss of the myeloid potential is concomitant to the up-regula-
tion of the Rag2 expression. By clonal assays, we displayed that the
RAG2lo population is enriched by T/NK progenitors whereas the
RAG?2hi is mainly restricted toward the B lineage. After 4 days of FS
organ cultures, CD4int cells are disappearing while lymphocytes are
appearing suggesting that FS [ymphocytes derived from in situ differen-
tiation. Moreover, we have determined that the CD4int Lin- population
are also the progenitors of the FS CD4hi lymphoid tissue inducer cells
that may play a role in the FS architecture. Conclusion: The FS CD4int Lin-
population encloses several progenitors that are engaged towards differ-
ent lineages. These progenitors certainly give rise to committed
hematopoietic cells in situ, indicating that the ES actively sustains the
lymphoid.
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DIMINISHED PROTEASOMAL DEGRADATION RESULTS IN ACCUMULATION OF GFI1
PROTEIN LEVELS IN MONOCYTES

L.T. van der Meer, J].A.E Marteijn, L. Emst, T. de Witte, J.H. Jansen,
B.A. van der Reijden

University Medical Center Nijmegen, Nijmegen, Nethetlands

Backgrounds. Gfil is a transcriptional repressor essential during
myeloid differentiation. Gfil-/- mice exhibit a block in myeloid differ-
entiation resulting in the accumulation of an immature myelomonocyt-
ic cell population and the complete absence of mature neutrophils. Even
though mRNA levels of Gfil appear to be very low in monocytes, Gfil
might play a role in the monocytic lineage as Gfil-/- mice exhibit dimin-
ished monocyte-derived dendritic cells and disturbed cytokine produc-
tion by macrophages in response to LPS. Aim. Study the role of GFI1 in
monocyte differentiation. Methods. GF11 mRNA and protein levels were
measured by qPCR and Western blot analysis respectively. Modifica-
tions of GFI1 with ubiquitin were analyzed with ubiquitination assays
using His-tagged ubiquitin and binding of GFI1 to gene promoters was
analyzed with chromatin immuno-precipitation assays. Results. Upon
forced monocytic differentiation of U937 cells, Gtil mRNA levels
dropped but protein levels increased indicating that Gfil protein expres-
sion is mainly regulated post-transcriptionally. To study this we per-
formed ubiquitination experiments and found that Gfil is effinciently
targeted by the ubiquitin-proteasome pathway. Treatment of cells with
proteasome inhibitors MG132 or Velcade resulted in significant increas-
es of both transfected as well as endogenous (U937) Gfil levels. Remark-
ably, after PMA induced monocytic differentiation of U937 cells protea-
some inhibition did not result in an increase in Gfil levels. In line with
this, we found that radioactive labeled in vitro translated Gfil was rap-
idly degraded in lysates taken from U937 cells, a process which could be
blocked by proteasome inhibition. When lysates were taken from PMA
stimulated U937 cells, the Gfil turnover was significantly delayed. Thus,
during PMA forced differentiation of U937 cells Gfil protein levels rise
due to diminished degradation. Similar findings were found in primary
cells. Gfil mRNA levels were low in primary monocytes while the pro-
tein was clearly detectable. Conversely, Gfil mRNA levels were high in
granulocytes but the protein was swiftly degraded by the proteasome in
these cells. Chromatin immunoprecipitation experiments showed that
Gfil binds to the promoter of several granulocyte-specific genes in pri-
mary monocytes, including C/EBPo,, neutrophil elastase and Gfil itself.
The binding of the repressor Gfil to these promoters correlated with low
expression of these genes in monocytes compared to granulocytes. Con-
clusions. Gfil undergoes efficient ubiquitin-proteasomal degradation in
immature hematopoietic cells. Upon monocytic differentiation proteins
levels increase due to diminished proteasomal degradation, despite low
RNA levels. Our data fit a model in which Gfil protein levels are induced
in primary monocytes to repress genes that play a role in granulocytic
differentiation.
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HIGHER CONSTITUTIVE NF-KB SIGNALING IS A DISTINCTIVE FEATURE OF UMBILICAL
CORD BLOOD CD34+ PRECURSORS

R.A. Panepucci,' R T. Calado,'V. Rocha,” R. Proto-Siqueira,' C.A.
Scrideli,’ R.C.V. Carrara,’ AR.D. Santos, A.B. Garcia,’ A.G. Araujo,’
W.A. Silva-Jr,' M.A. Zago'

'CTC-Fundhery ENMRP-USP RIBEIRAO PRETO, Brazil; *Hopital Saint-Louis,
BMT Unit, PARIS, France; *FMRP-USP, RIBEIRAO PRETO, Brazil; *CTC-
Fundherp, RIBEIRAO PRETO, Brazil

Background. Delayed engraftment, better reconstitution of progeni-
tors, higher thymic function, and a lower incidence of the graft versus
host disease (GVHD), are characteristics associated with umbilical cord
blood (UCB) transplants when compared to bone marrow (BM). These
differences are in part due to the action of distinct genes and pathways
among hematopoietic stem and progenitor cells (HSPC) of these two
sources. Aims. We carried out a transcriptional analysis on human UCB
and BM HSPC, in order to identify the molecular differences and factors
responsible for their control. Methods. Pools of CD34-positive cells sort-
ed by immunomagnetic methods (MACS) with over 92% purity were
used to obtain RNA from HSPC of both sources. Transcriptional analy-
sis was carried out by serial analysis of gene expression (SAGE). Differ-
ential expression of selected genes was evaluated by real-time PCR on
additional CD34+ samples éom BM (n=22), UCB (n=9) and G-CSF
mobilized peripheral blood (IMPB, n=6). Results. We sequenced approx-
imately 60.000 tags from each SAGE library, roughly corresponding to
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10.000 genes. Although HSPC from BM and UCB where very similar, a
stringent statistical analysis revealed a set of 61 tags (transcripts) differ-
entially expressed, 45 overrepresented in UCB and 16 in BM. The set of
UCB-overrepresented genes included both subunits (NFKB2 and RELB)
of the NF-KappaB transcription factor complex involved in the sustained
activation of NFKB transcription targets, trough the non-canonical con-
stitutive pathway. In addition, factors such as interleukin 1 (IL1A and
IL1B), lymphotoxin B and receptors of the tumor necrosis factor family
(TNFRSF1B, TNFRSF4); known to induce and sustain non-canonical
NEFKB signaling, were also found. Higher expression of transcripts cod-
ing for activators (IL1B, TNF and TGFB1), effectors (NFKB2, RELA and
RELB) and transcriptional targets ICAM1, IL8 and CCLA4L) of NE-kB
signaling were found in UCB HSPC and confirmed by real-time PCR.
Finally, promoter analysis of the genes over-expressed in UCB HSPC
revealed a statistically significant overrepresentation of NFKB cis-regu-
latory elements, including known NFKB transcriptional targets genes
(such as CXCL2, CXCL3, ICAM1, IL8, IL1B, NFKB2 and RELB), and
novel potential targets of NFKB signaling (like RGS1, zyxin and others).
NOTCH1, which controls the transcription of NFKB, was also overrep-
resented in UCB. Conclusions. Our results point out to a central role of
the NE-kB pathway on the molecular and functional differences
observed between BM and UCB HSPC. Moreover, NFKB inhibition is
known to cause apoptosis and loss of clonogenic function in HSPC. Fur-
thermore, UCB HSPC readily differentiates into T cell on fetal thymic
organ cultures, while BM HSPC must be pre-treated with TNE Thus,
NEFKB transcription targets and other UCB overrepresented genes such
as MIP1B, MIP2A, MIP2B, IL8, IL1, RGS1, zyxin, ICAM1, TGEB, LTB,
TNE may be responsible for the differences related to cell survival, qui-
escence, mobility and adhesion of these cells, as well as increased T cell
diversity. The identification of this central mechanism sets the basis for
future studies and to potentially new strategies to stem cell graft manip-
ulation to improve the outcome of transplants with these cells, as well
as their handling on propagation cultures.
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CLOSE FUNCTIONAL SIMILARITIES BETWEEN HUMAN MESENCHYMAL STEM CELLS,
PERICYTES AND FIBROBLASTS

D. Covas, R.A. Panepucci, A.M. Fontes, M. Orellana, K.L. Prata,
L.C. Pérez, A.G. Araujo, L. Neder, W.A. Silva Jr, M.A. Zago

University of S. Paulo, RIBEIRAO PRETO, Brazil

Backgrounds. Mesenchymal stem cells (MSC) are pluripotent precur-
sors capable of differentiating into osteoblasts, adipocytes and chon-
drocytes, present in bone marrow (BM) and in various other adult and
fetal tissues. MSC share many properties with pericytes, which form a
continuous subendothelial network of the vascular bed, whereas the
name stromal cell or fibroblast is often used interchangeably with MSC.
Aims. To evaluate how similar are MSC obtained from different human
tissues and what is their relationship with fibroblasts and pericytes on
the basis of their gene expression and functional properties. Methods.
A set of 30 genes was selected on the basis of previous results of serial
analysis of gene expression (SAGE) for MSC, CD34+ cells and fibrob-
lasts, and their expression was examined in 20 different human cell lines
cultured in vitro: 7 MSC from different adult and fetal sources, 2 in vitro
differentiated MSC cultures (one differentiated into osteoblasts and one
into adipocytes), 4 of fibroblasts, and one of pericytes (isolated from
the human retina), bulk bone marrow, endothelial cells, liver cells, brain
tissue, skeletal muscle and heart tissue, respectively. Cells were charac-
terized by their immunophenotype by flow cytometry, and the capac-
ity to differentiate into osteblasts, adipocyte and chondroblasts. Gene
expression of selected genes was measured by real-time PCR or semi-
quantitative RT-PCR. Results. All MSC and the pericyte culture had the
capacity to differentiate u vitro into adipocytes, osteoblasts and chondro-
cytes, whereas fibroblasts did not differentiated under similar condi-
tions. Cluster analysis of gene expression profiles using Name 4.0
showed that all the MSC lines formed a very close cluster which includ-
ed pericytes and fibroblasts, separated from other normal human cells.
In addition, all the MSC lines and pericytes had similar immunopheno-
typic markers and capacity for in vitro differentiation. Similarity of the
gene expression profiles of MSC and fibrobasts were further confirmed
by clustering of the 1,000 top expressed tags of SAGE libraries for 21 nor-
mal human tissues. Despite the similarity, genes related to angiogene-
sis, especially CXCL6, were more expressed in MSC from umbilical
vein, from adult saphena vein and in pericytes. Differentiation into
adipocytes or osteblasts was accompanied by the increased expression
of specific genes, although the global patterns were still very similar, so
that they remained in the same cluster together with the MSC. Conclu-
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sions. MSC that can be obtained from a variety of adult and fetal tissues
and pericytes have very similar biological markers, differentiation poten-
tial and gene expression profiles. Comparison of these characteristics
also shows that human MSC, pericytes, and fibroblasts are very close-
ly related, representing probably ditferent functional states of the same
cell. Identity between MSC and pericytes is particularly striking, where-
as fibroblasts seem to have lost most of its differentiating potential.
These results have practical as well as conceptual applications, since
they demonstrate the functional equivalence of pericytes and MSC from
different origins, and their close relationship to fibroblasts.

0871

IDENTIFICATION OF NOVEL REGULATORS OF HEMATOPOIETIC STEM CELL
MOBILIZATION

C. Voermans,' W. Lento,” M. Uqoezwa,” L. DiMascio,’
A. Chhotani,” E Rattis,” T. Reya’

'Duke Univ.VMed.Center, USA / AMSTERDAMN, Netherlands; *Duke Univer-
sity Medical Center, DURHAM, USA

In an effort to identify the molecular changes during hematopoietic
stem cell (HSC) regeneration we have analyzed genome wide changes
in gene expression in HSCs in response to the chemotherapeutic agent
cyclophosphamide (Cy) and the growth factor granulocyte colony stim-
ulating factor (G). Cy/G treatment leads to an initial loss of proliferat-
ing precursors, followed by a rapid expansion of stem and progenitor
cells and their subsequent migration to the peripheral blood. While this
approach has been capitalized on for harvesting hematopoietic stem
cells in clinical therapy, the regulation of this process remains less well
understood. To analyze the molecular changes that occur as HSCs regen-
erate, we compared gene expression of HSC fractions from untreated
mice and mice treated with Cy, G or Cy/G. Hierarchical cluster analy-
sis of the data revealed that the molecular profile of Cy/G treated HSCs
was most distantly related to that of untreated HSC compared to sam-
ples from Cy or G- treated HSCs. Additionally, among the genes upreg-
ulated by Cy/G, a large majority were a consequence of synergistic activ-
ity between Cy and G, while the rest of the upregulated genes could be
attributed to activation by Cy or G alone. To test whether this screen
allowed identification of novel genes that regulate HSC function we
analyzed the role of transforming growth factor-f inducible gene-h3
(Big-h3), a gene highly upregulated after Cy/G treatment. Big-h3 is an
extracellular matrix protein that mediates the adhesion and migration of
various cell types; however its role in HSCs is unknown. Our experi-
ments indicate that overexpression of Big-h3 in HSCs leads to acceler-
ated differentiation in vitro. Consistent with this, transplantation of Big-
h3-overexpressing HSCs resulted in reduced chimerism in vivo, and ulti-
mate exhaustion of the HSC compartment. These experiments suggest
that an enhanced ability to differentiate may be an important element
of hematopoietic regeneration after injury, and that Rig-h3 is a regula-
tor of such processes. These data also indicate that further functional
analysis of other candidates identified through this comparative gene
expression analysis will likely lead to identification of other novel reg-
ulators of HSC development and mobilization.
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DEVELOPMENT OF AN /N VIVO MODEL FOR THE STUDY OF TAL-1 LEUKEMOGENESIS AND
T-ALL LEUKEMIC STEM CELLS

P. Ballerini,'E Armstrong,” M.C. Rouyez,” P. Brunet de la Grange,’
]. Landman-Parker,® PH. Romo,’ P. Ballerini, E Pflumio

'Hopital Armand Trousseau, PARIS, France; *Inserm UP”, Institut Cochin,
Paris, France; *Onco-Hématologie, Hopital Trousseau, Paris, France; *Héma-
1ologie Biologique-Hdpital Trousseau, Paris, France

Background. T-cell acute lymphoblastic leukemias (T-ALL) are malig-
nancies characterized by the abnormal production of T cell precursors,
which are blocked in a differentiation stage. In 30% of the cases,
leukemic cells express the TAL-1 oncogene by ectopic way. TAL-1 is a
transcription factor, which is expressed very early during the embryo-
genesis and normally absent in mature lymphoid cells. However, follow-
ing genic rearrangements, TAL-1 is expressed ectopically in thymocytes
and this inappropriate expression is correlated to the development of a
leukemic phenotype. The mechanisms of T cell leukemogenesis con-
nected with the aberrant expression of TAL-1 are still unclear. Indeed,
the enforced expression of TAL-1 is not sufficient for the initiation of the
first stages of leukemogenesis. Aims. We developped an in vivo model
of T-ALL in NOD-SCID mice, in order to understand the molecular



mechanisms implicated in T-ALL, and especially related to TAL-1. Meth-
ods. Four to five NOD/SCID mice, previously irradiated with 325 rads,
were injected with 10 or 20 millions leukemic cells. When possible, pos-
itively separeted CD34+ cell precursors were also injected. Injections
were done intra-veinously, intra-peritoneally or directly into the bone
marrow. Results. We have transplanted 5 T-ALLs characterized by differ-
ent oncogenic abnormalities (TAL-1, LMO2, HOX11L2) in NOD-SCID
mice. So far 3/3 T-ALL samples induced a leukemia whatever was the
injection route (intra-veinous, intra-peritoneal or intra-bone injection).
Two experimental groups are still on going. Human leukemic cells were
found in the peripheral blood, bone marrow, spleen, thymus and lymph
nodes. However the spleen was the site, which contained the highest
number of leukemic cells. In 2/2 T-ALL samples secondary transplanta-
tions were performed and induced a leukemia that allowed tertiary trans-
plantation. The immunophenotype of the engrafted leukemic cells in
primary and secondary mice was heterogeneous but still contained cells
phenotypically identical to the original transplanted sample, especially
when recovered from the mice bone marrow. In spite of the modifica-
tion of the immunophenotype of leukemic cells, the serial transplanta-
tion results are evidences of the presence in the T-ALL samples of self-
renewing leukemic stem cells. Transplantation of limiting numbers of
total leukemic cells or of a CD34 positive leukemic cell population are
on going in order (1) to quantify the frequency of T-ALL initiating cells
in samples and (2) to try to delineate the phenotype of a leukemic stem
cell population. Conclusions. This in vivo model will enable the study of
the molecules involved in the development of T-ALL and particularly in
the molecule that cooperate with TAL-1 in this pathology
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MESENCHYMAL STEM CELLS ARE EFFECTIVE AT PREVENTING BUT NOT TREATING
GRAFT-VERSUS-HOST DISEASE

V. Tisato, K. Naresh, E Dazzi
Impetial College, LONDON, United Kingdom

Background. Evidence has emerged that mesenchymal stem cells (MSC)
represent a promising population for cellular therapy. MSC are of stro-
mal origin and can differentiate into multiple lineages, including
osteoblasts, chondrocytes, adipocytes, neurons and skeletal myocytes.
MSC also possess immunosuppressive properties, which make them
particularly attractive to control unwanted immune responses. For this
reason they have been used in allogeneic haematopoietic stem cell trans-
plantation to manipulate graft-versus-host disease (GvHD). We wanted
to test the ability of MSC to prevent and /or treat GvHD in a xenogene-
ic model. Methods. After subletal irradiation, nonobese diabetic
(NOD)/severe combined immune-deficient (SCID) mice were transplant-
ed with 20x10° CFSE-labelled human PBMC obtained from normal buffy
coats. Mice also received MSC generated from cord blood at the time of
PBMC infusion or at the onset of xenogeneic-GvHD (x-GvHD). Recipi-
ent mice were evaluated at serial intervals for: 1. human T cells prolifer-
ation as measured by CESE staining and number of CD45+/CD3+ cells;
2. clinical signs of x-GvHD (wasting, ruffled hair, hunched back). At the
end of the experiment lymphoid and non lymphoid tissues were exam-
ined by histological analysis. Results. The human PBMC-NOD/SCID
chimera monitored at different weeks after injection of PBMC showed
extensive human T cells proliferation in their peripheral blood which
was initially evident at 3 weeks. The mice started to develop signs of x-
GvHD after 8-10 weeks and the disease was then confirmed by histol-
ogy. Lymphoid infiltrates were evident not only in lymphoid tissues but
also in liver, kidney, spleen, lung and peritoneal washing. The chimeric-
mice injected with a single dose of MSC at the time of PBMC infusion
did not behave differently form the controls. However, when MSC were
given at weekly intervals, there was a marked decrease in human T cells
engraftment and none of the mice developed x-GvHD. If MSC were
administered when x-GvHD had already developed, no difference in T
cells expansion and course of the disease was observed as compared to
controls. Conclusions. Our study shows that systemic administration of
MSC in human PBMC-NOD/SCID chimera dramatically increases the
survival of the animals in a dose-dependent fashion. Human T cells pro-
liferation and x-GvHD-induced tissue damage are markedly reduced in
the treated mice and the use of MSC alone appears to be safe and well
tolerated in this model. This work supports the clinical use of MSC infu-
sion in SCT as a prophylactic treatment of GvHD.
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THE SIDE POPULATION MAY PROVIDE THE LEUKEMIC STEM CELL COMPARTMENT
COMPLEMENTARY TO THE CD34'CD38- STEM CELL COMPARTMENT. IMPLICATIONS FOR
STEM CELL MRD DETECTION AND THERAPEUTIC TARGETING

B. Moshaver, N. Feller, A. Kelder, A. van Rhenen, G.J. Ossenkoppele,
G.J. Schuurhuis, M. van der Pol, S. Zweegman, G. Westra

VU medical center, ANMISTERDAM, Netherlands

Backgrounds. Acute myeloid leukaemia (AML) is a haematopoietic
stem cell (HSC) disease. Although chemotherapy is initially successful
in the majority of AML patients, many patients relapse, suggesting that
present therapies are ineffective in eliminating the leukemic stem cells
(LSCs). Although the AML CD34'CD38" compartment is enriched for
LSCs, not all LSCs can be CD34°CD38, e.g. in CD34 negative AML. An
alternative stem compartment is the so-called side population (SP). SP
cells are defined by their ability to efficiently efflux Hoechst 33342 dye
and in normal bone marrow (nBM) are enriched for HSC activity. In
AML, the SP compartment is able to initiate leukaemia in NOD/SCID
mice. The exact immunophenotype and the relationship with the
CD34+CD38- stem cells are largely unknown. Aim: to define the
immunophenotype of AML SP cells in relation to nBM SP cells. Such
information may enable AML SP stem cell detection at all stages of dis-
ease/treatment and ultimately guide stem cell directed therapies. Meth-
ods. Using Hoechst dye and antibodies against CD34, CD38, CD7,
CD19 and CD56 (the latter three offering leukaemia associated pheno-
types, LAP used for MRD detection), as well as C-type Lectin-like mol-
ecule-1 (CLL-1), a marker for the AML CD34'CD38" compartment (van
Rhenen et al, Blood 2005; 106: 4), SP immunophenotyping was per-
formed on BM samples of 8 AML patients and healthy donors. Results.
The 8 AML patients had a median SP frequency of 0.01% (range 0.003-
0.17%). For the immunophenotype, in terms of CD34 and CD38 expres-
sion, we found i) the whole blast compartment was partly CD34*CD38*
and partly CD34 CD38" in the 5/8 CD34 positive (>1% CD34) cases
and almost completely CD34CD38" in the 3 CD34 negative cases; ii) In
5 CD34 cases SP cells were in majority CD34°CD38". The rest was
mainly CD34-CD38 iii) also in the 3 CD34- cases CD34*CD38* was the
predominant phenotype (located in the very small CD34' compartment);
1v) in all cases there was only a very small CD34*CD38" compartment
(median 4% of SP cells). LAPs present on the whole blasts were also
present on the SP cells in all 6 LAP+ cases, indicating malignancy. SP
cells from nBM samples were completely LAP negative. FISH analysis in
a t(8;21) AML patient confirmed SP malignancy. In all 8 cases SP cells
were partly or completely positive for CLL-1. SP cells from nBM were
completely CLL-1 negative. Summary/Conclusions. Our results suggest
that the phenotype of AML SP cells not necessarily reflects that of the
whole blast compartment and in addition to being reported as
CD34'CD38’ or CD34’CD38’, in most cases is CD34'CD38*. CLL-1 and
LAP expression on AML SP cells, similar to CD34°*CD38" stem cells,
offers the ability for stem cell detection under MRD conditions and espe-
cially in those cases of AML missing the CD34*CD38" stem cell compart-
ment. In addition, CLL-1 expression on both AML SP and CD34'CD38-
LSCs and not on normal HSCs offers putative potential of toxin coupled
antibody stem cell therapies now covering all known AML stem cell

phenotypes.
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HUMAN UMBILICAL CORD BLOOD CELLS REGENERATE HEPATOCYTES IN A
NON-MYELOABLATIVE SETTING

S. Wong,'G. Cheng,'K. Tsang,’ D.E Lau,> N. Chan,” W.S. Wong,” M.H.
Ng C. Tong,’].C. Tang,’ C.H. Chui’

'Prince of Wales Hospital, Hong Kong, Hongkong (China); *The Chinese Uni-
versity of Hong Kong, Hong Kong, Hongkong (China); *Polytechnic University
of Hong Kong, Hong Kong, Hongkong (China)

Backgrounds. A number of reports have shown that rodent bone mar-
row cells can transdifferentiate into hepatocytes. Human umbilical cord
blood is a rich source of haematopoietic stem cells and mesenchymal
progenitor cells which might be used for tissue or organ repair. Aims. We
evaluated whether human umbilical cord blood cells infused following
non-myeloablative conditioning can regenerate hepatocytes after acute
liver injury in an immuno-competent mouse model. Methods. In an
acute hepatic injury model, female C57Bl6 mice were administered tox-
ic dose of acetaminophen. Six hours later, the mice were given fludara-
bine (0.5 mg/kg) and cyclosporine (3 mg/kg) followed by infusion of
human umbilical cord blood mononuclear cells at a dose of 1x10’
mononuclear cells per kilogram of body weight. The cyclosporine was
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continued at 3mg/kg daily for four more days. Surviving mice were sac-
rificed at two and four weeks post transplant. Fluorescence in-situ
hybridization (FISH) and polymerase chain reaction (PCR) analysis of
hepatic DNA for a-satellite region of human chromosome 17 were used
to confirm the presence of hepatocytes from human origin. Results. Fif-
teen out of 24 mice received umbilical cord blood cells infusion after
non-myeloablative conditioning survived beyond two weeks compared
with two of the 11 control mice (p= 0.027). The surviving mice were sac-
rificed at two weeks and four weeks post-transplants. Histological sec-
tions showed regenerating liver with hepatocytes of normal appearance
comparing with the livers of the control mice showing extensive necro-
sis. FISH analysis confirmed the presence of human Y-chromosome pos-
itive cells in the hepatic sections of all but three of the surviving mice,
the percentages ranged from 0.5-9%. PCR analysis showed that all
except 3 mice (lanes 9, 12 and 13) showed presence of about 1.5-20%
human DNA (Figure). In three mice (lanes 6, 14 and 15), about 10-20%
of the hepatic DNA was of human origin. There was a concordance
between the proportion of human DNA detected by PCR and the per-
centage of human Y-chromosome positive cells by FISH. Non-hepatic
tissue (heart and kidney) did not contain human DNA. Conclusion: Our
data suggested that human umbilical cord blood could repair acetamin-
ophen induced acute hepatic injury in a non-myeloablative setting. Our
model closely mimics the clinical UCB transplantation setting and should
be further explored in a clinical setting. In the future, this may be an
effective approach in the management of patient with fulminant hepat-
ic failure waiting for orthotopic liver transplantation.

Figure 1. Detection of human DNA in the livers of mice survived.

0876

TOWARD STANDARDIZATION OF CELLULAR PRODUCTS FOR IMMUNOMODULATION AND
REGENERATIVE MEDICINE. EXPANSION OF MESENCHYMAL STEM CELLS DERIVED
FROM AMNIOTIC FLUID: PERSPECTIVES OF FUTURE CLINICAL APPLICATION

N. Sessarego,' M. Podesta,' A. Parodi,' M. Mogni” A. Ibatici,'S. Pozzi,!
E Bertolotti,' M. Corselli,'E Dagna-Bricarelli,” E Frassoni'

'Ospedale San Martino, GENOA, Iialy; *Genetica Umana-Galliera,
GENOA, Italy

Background. Mesenchymal stem cells are now extensively studied in
projects involving either their immunomodulatory property and their
utilization in regenerative medicine. Because of the limited absolute
number of bone marrow (BM) derived MSC available as cell therapy
product we addressed our attention to MSC derived from alternative
sources. Recently, it has been suggested that amniotic fluid (AF) is a rich
source of MSC. Aim. In the current study, we evaluated the isolation and
expansion of AF-MSC testing the immunophenotype and karyotype
stability at different passages. The expansion of MSC derived from BM
and AF were compared. Methods. Cell isolation from AF and BM. Sec-
ond trimester samples of AF were centrifuged for 10 minutes at 400g.
Cells were plated in Mesencult medium and, after 48 hours, non adher-

322 | haematologica/the hematology journal | 2006; 91(s1)

ent cells were discarded. The expansion of AF-MSC was assessed plat-
ing MSC at four different density since the first passage. Bone marrow
aspirates were obtained from posterior iliac donor volunteers. BM
mononuclear cells (MNC) were isolated, plated in 75 cm’ flasks in Mes-
enCult medium and incubated at 37°C with 5% humidified CO2 atmos-
phere. Flow cytometry analysis: at each passage, surface expression of
CD14-FITC, CD34-PE, CD45-PerCP, CD31-PE, CD73-PE, CD105-PE,
HLA-I-APC, HLA-II-PE was determined. Results. MSC from AF could be
extensively expanded in vitro showing immunophenotype similar to
that of BM-MSC. Starting from 95 mL (median value) of BM aspirate we
were able to obtain a median number of 23x10° MSC at first passage (P1)
up to 36.34x10° MSC (range 4.6-90x10° and 9.9-144x10° respectively) at
fourth passage (P4). Using the lowest plating density, we optimized the
fetal MSC expansion, achieving the highest number of expanded AF-
MSC (median number 1.2x10° and 2x10" cells at P4 and P5 respective-
ly). Conclusions. AF-MSC showed higher expansion capability when
compared to BM derived MSC. The lowest cell plating density repre-
sents the best condition to promote AF-MSC expansion. Although this
condition seems to boost cell growth, we didn’t find any karyotype
abnormality on all the samples tested. AF-MSC could represent a poten-
tially very useful cell therapy product.
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INTRACORONARY AUTOLOGOUS BONE-MARROW STEM CELL TRANSFER AFTER
MYOCARDIAL INFARCTION. PRELIMINARY RESULTS OF A RANDOMISED TRIAL

]. Perez-Oteyza, P. Ramos, M. Catalan Sanz, M. Perez-Abad,
M.]. Blanchard, C. Heras, P. Cuevas, E. Asin

Hospital Ramon y Cajal, MADRID, Spain

Backgrounds. Recent experimental and clinical studies have shown
that cardiac transfer of stem cells and progenitor cells derived from bone
marrow may enhance functional recovery after acute myocardial infarc-
tion (AMI). Aims. To assess whether intracoronary transfer of autolo-
gous bone-marrow cells could improve left ventricular remodelling and
global ejection fraction after 6 months’ follow-up. Methods. A total of 40
patients with AMI, were randomly assigned to either a control group
(n=20) that received optimum postinfarction medical treatment, or a
bone-marrow-cell group (n=20) that received optimum postinfarction
medical treatment and intracoronary transfer of autologous bone-mar-
row cells in the first week after the primary percutaneous coronary inter-
vention. Autologous bone marrow stem cells were obtained by iliac
crest aspiration. After density gradient centrifugation, mononuclear cells
were incubated for 24h in Teflon bags with X-vivo medium at 37°C. Pri-
or to intracoronary infusion, cells were washed and resuspended in 10
ml normal saline. We assessed left ventricular volumes and function
from baseline to a minimum of 6 months’ follow-up by cardiac magnet-
ic resonance imaging. Results. Median volume of bone marrow aspirate
was 36 ml (range 30-40), with a total number of mononuclear cells of
137 million (65-400). The number of infused cells was 80 million (20-
215), with a viability of 90 +12%, and a recovery rate of 59 +19%. The
content of CFU-GM and BFU-E was 45 +21 and 150 £106 per dish,
respectively. No infusion related complications were observed. Global
left ventricular ejection fraction (LVEF) at baseline was 43.7% +14.2 in
controls and 43.8% +12.7) in the bone-marrow-cell group (p=0.26).
Functional evaluation after 6 months is available so far in 23 patients (11
controls and 12 treated with bone marrow cells). Mean global LVEF in
controls was 49.3% (p=0.25) and 46.15% (p=0.64) in the bone-marrow-
cell group. No significant differences in ventricular volumes were found
between both treatment groups. Conclusions. In patients with marked left
ventricular dysfunction after AMI, we haven’t found significant
improvement of LVEF in the bone-marrow-stem-cell group after 6
months’ follow-up. The potential impact on long-term survival needs
further evaluation.
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LOCAL INJECTION OF BONE MARROW CELLS AUGMENTS THE NEOVASCULARIZATION
IN A MOUSE ISHEMIC HIND LIMB BY INDUCING VEGF

J.A. Kim, C.H. Lee, B.S. Lee
College of medicine, Catholic University., Suwon, South-Korea

Backgrounds. Improved neovascularization is an important therapeu-
tic goal after myocardial infarction and limb ischemia. In the recent years,
increasing evidence suggests that bone-marrow derived circulating cells
home the sites of ischemia and contribute to the formation of new blood,
so the direct injection of bone marrow cells (BMCs) in the ischemic sites
might augment angiogenesis and collateral vessel formation. Aims. We
examined whether the BMCS might induce the angiogenesis as effective-
ly as endothelial progenitor cells (EPCs) in a mouse model of hind limb
ischemia and evaluated the expression of related molecules. Methods.
BMCs and EPCs were obtained from C57BL/6. Unilateral hind limb
ischemia was surgically induced by femoral artery ligation in C57BL/6
mice (control group; n=4), autologous BM-MNCs (Group 1; n=4,
1.8%0.2x10"/animal) and EPCs (Group 2; n=4, 1.1x0.21 x10%animal) were
transplanted into the ischemic limbs after 10 days. After 4, 8, 12 weeks,
the capillary/muscle ratios were evaluated. And VEGE eNOS, ProMMP-
9 and MMP-9 were assayed in tissue homogenates using western blot-
ting. MMP-9 activity was determined using SDS-PAGE gelatin zymog-
raphy, too. Results. Injected PKH2 labeled BMCS were observed for
more than two months and the capillary/ muscle ratio elevated contin-
uously in group 1. 12 weeks after transplantation the group 1, group 2
had a higher capillary/ muscle ratio (1.27+0.03 vs 0.82+0.12) than con-
trol (0.62+0.12, »<0.05) (Figure 1). In group 1 and group 2, the expres-
sions of VEGE eNOS, proMMP-9 and MMP-9 were up-regulated than
control. The expression of MMP-9 was normalized within 14 days after
BMC:s injection while the elevated expression of VEGF was sustained
after 12 months (Figure 1). So enhanced vascularization by BMCs is
thought to be related with the upregulated expression of VEGE. Conclu-
sions. This result suggested that direct local transplantation of autolo-
gous BMCs augments the neovascularization in ischemic tissues. And
prolonged expression of VEGF could eventually participate in blood ves-
sel formation.

Figure 1. The expression of VEGF by IHC.
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Vascular biology, granulocytes and infectious
diseases
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ABNORMALITIES OF BONE MARROW MESENCHYMAL STEM CELLS IN PATIENTS WITH
CHRONIC IDIOPATHIC NEUTROPENIA

E. Stavroulaki, M.C. Kastrinaki, I. Mavroudi, G. Eliopoulos,
H.A. Papadaki

University of Crete School of Medicine, Heraklion, Greece

Backgrounds. Chronic idiopathic neutropenia (CIN) is an acquired
underproduction neutropenia syndrome characterized by hypoplastic
and left-shifted granulocytic series in the bone marrow (BM). Previous
studies have shown that the bone marrow (BM) microenvironment may
contribute to the pathophysiology of the disease by producing pro-
inflammatory cytokines and pro-apoptotic mediators that result in defec-
tive support of granulocytopoiesis. Whether, however, there is a pri-
mary defect at the mesechymal stem cell (MSC) level in these patients
remains unknown. Aims. To study the reserves, the functional charac-
teristics and the differentiation potential of BM MSCs in patients with
CIN. Methods. Thirteen patients with CIN and 22 age- and sex-matched
healthy controls were studied after informed consent. All patients had
neutrophil counts below 1800/microliter and were satisfying the previ-
ously reported diagnostic criteria for the disease. The BM mononuclear
cells BMMCs) were isolated from posterior iliac crest aspirates and the
MSCs were expanded according to a standard protocol. MSCs were
characterized by their immunophenotypic characteristics (CD45,CD14,
CD34, CD90",CD73",CD44+,CD297,CD105",CD146") and their adi-
pogenic (Oil red O stain and aP2 and PPAR-y expression by RT-PCR),
osteogenic (ALP/Von Kossa stain and ALP and CBFA1 expression by RT-
PCR), and chondrogenic (Masson and Alcian blue stain and Collagen II
and Aggrecan expression by RT-PCR) potential after induction of differ-
entiation in appropriate media.The frequency of MSCs in the BMMC
fraction was evaluated by means of a limiting-dilution assay (LDA) based
on the Poisson probability. The functional characteristics of MSCs were
studied by evaluating (a) their clonogenic potential using a standard
colony forming unit-fibroblast (CFU-F) assay and enumerating the CFU-
Fs/100MSCs plated through passages (P), (b) their proliferative potential
time-course by using the MTT assay and evaluating the cell doubling
time (2°n=cells counted/cells plated) in each passage. Results. CIN
patients displayed normal number (14.64+14.53 MSCs/10° BMMCs in
the patients versus 23.78+/£6.49 MSCs/10° BMMCs in the controls;
»=0.1986) and normal immunophenotypic characteristics of BM MSCs.
The chondrogenic, osteogenic and adipogenic potential of patient MSCs
did not differ from the respective of the controls as was evaluated by the
collagen II and aggrecan, the ALP and CBFA1, and the aP2 and PPAR-_
mRNA expression, respectively, by means of a semi-quantitative RT-
PCR. Compared to healthy controls, however, patient MSCs displayed
impaired CFU-F potential time-course (p<0.001; P1-P6) as well as
impaired proliferative capacity. This was demonstrated by the MTT
assay (p< 0.01 at P1) and the cell doubling time time-course (p< 0.001;
P1-P7). Summary/Conclusions. Patients with CIN display normal number
and differentiation potential of BM MSCs. The clonogenic and prolofer-
ative potential of patient MSCs, however, is defective compared to the
respective of the healthy controls. Analysis of the production of growth
factors and inhibitors at protein level as well as the telomeric length of
patient MSCs is currently under investigation to elucidate further the
pathophysiologic basis of the observed MSC abnormalities in CIN
patients.
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CONGENITAL NEUTROPENIA: A GROUP OF DISORDERS WITH GENETIC AND PHENOTYPIC
HETEROGENEITY

C. Zeidler,' M. Germeshausen,'B. Schwinzer,' A. A. Bolyard,’

G. Pracht,'B. Alter,” M.A. Bonilla,” B. Cham,’ ]. Donadieu,’ C. Fier,?
M. Freedman,” G. Kannourakis,’ S. Kinsey,” L. Boxer,> D.C. Dale,?
K. Welte!

'"Medical School Hannover, HANNOVER, Germany;
?SCNIR, WASHINGTON, USA

Severe congenital neutropenia (CN) is a general term for a group of dis-
orders characterized by extremely low blood neutrophil counts (ANC <
0.5x10°), early stage maturation arrest of myelopoiesis, and recurrent
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bacterial infections. In general more than 90% of CN patients respond
to daily G-CSF treatment with a sustained neutrophil increase resulting
in a significant reduction of infections and an improved quality of life.
However, besides neutropenia, the presence of various concomitant clin-
ical features in subpopulations of patients in conjunction with an
increased risk of leukemic transformation in about 10% of all CN
patients strongly suggested to search for new sub diagnoses to identify
patients at risk for leukemia. The Severe Chronic Neutropenia Interna-
tional Registry (SCNIR) has collected longitudinal data on more than 400
patients with various causes of CN. This unique resource of data was
used to classify different subtypes of CN, to estimate the relative fre-
quency of these condtions and to correlate them to leukemic transfor-
mation. Our new classification scheme is as follows: 1. By inheritance -
autosomal dominant, autosomal recessive, sporadic CN. 2. By genetic
aberrations - ELA2, GFI-1, WASP, P14 related CN, SBDS related CN
(Shwachman-Diamond syndrome), G 4.5-on-Xq28 related neutropenia
(Barth syndrome), CXCR4 related neutropenia (myelokathexis and
WHIM syndrome). 3. By clinical phenotype - associated symptoms (e.
g. metabolic disorders, such as Shwachman-Diamond syndrome, glyco-
gen storage disease 1b, Barth syndrome), G-CSF responsive or non-
responsive CN, with or without acquisition of G-CSF-receptor muta-
tions, with or without an evolvement of osteopenia/osteoporosis, or
the presence of concomitant dysplastic features (e. g. organ abnormali-
ties). Recent research and the work of the SCNIR lead to a significantly
improved classification of CN. The identification of subtypes of CN,
their distinctive risks of malignant transformation, and their responses
to treatment has contributed substantially to our general understanding
of the problem of neutropenia. This knowledge now also allows clini-
cians to provide patients and families with much more accurate prog-
nostic information and better guidelines for therapy.
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SUPERIOR EFFECTS OF HIGH DOSE ENZYME REPLACEMENT THERAPY IN TYPE 1
GAUCHER DISEASE ON BONE MARROW INVOLVEMENT AND CHITOTRIOSIDASE LEVELS;
ATWO CENTER RETROSPECTIVE ANALYSIS

M. de Fost,' C.E.M. Hollak,'J.E.M. Groener,'].M.EG. Aerts’,
M. Maas,'L.W. Poll,> M.G. Wiersma,' D. Hussinger,’ S. Brett,”
N. Brill,* S. vom Dahl?

'Academic Medical Center, Amsterdam, Netherlands; *Heinrich-Heine
University, Diisseldorf, Germany

Background. Gaucher disease type I is the most common lysosomal
storage disorder, caused by deficient activity of the enzyme glucocere-
brosidase (OMIM *606463), leading to the accumulation of glucocere-
broside in spleen, liver and bone marrow. The most important clinical
manifestations are hepato and splenomegaly, cytopenia and skeletal
involvement. Gaucher disease can be treated with enzyme replacement
therapy (ERT), leading to a dramatic clinical response in most patients.
Even after more than 14 years of experience, the most effective dosing
regimen of ERT is still a subject of debate and varies from 15-130
U/kg/month, making a huge economic difference of 55.000 up to
300.000 Euro per patient per year. Aim. The aim of the study was to ret-
rospectively compare long term outcome on hematological, visceral,
biochemical and skeletal parameters in relation to two ditferent dosin,
schedules (15-30 U/kg/4 weeks vs 80 U/kg/4 weeks). Methods. Adult
Gaucher disease type I patients from two large European treatment cen-
ters, Amsterdam (AMC, N=49, median dose 15-30 U/kg/4 weeks) and
Duesseldorf (HHU, N=57, median dose 80 U/kg/4 weeks) were includ-
ed. Follow-up parameters included hemoglobin, platelet count, plasma
chitotriosidase levels, liver and spleen dimensions, severe bone compli-
cations and scoring of bone marrow involvement by MRI of the femo-
ra. All parameters were matched at baseline and analyzed in two sepa-
rate ways; comparison of baseline values vs values after one year and
life table analysis (Kaplan Meier). Results. There were no significant dif-
ferences in genetic background, age, gender, number of splenectomies
and SSI in any of the matched populations. Improvement in hemoglo-
bin, platelet count and hepatosplenomegaly was not significantly difter-
ent between both cohorts, whereas bone marrow involvement by MRI,
especially in patients with severe bone disease, and plasma chitotriosi-
dase improved significantly faster in the higher-dosed group. Major bone
complications rarely occurred in both groups. Conclusions. As improve-
ment of hemoglobin, platelet count and liver and spleen volume is not
dose-dependent, extensive organomegaly and cytopenia do not justify
a high initial dose. The quicker response for bone marrow involvement
upon a higher dose in severely affected patients is considered an impor-
tant criterion to start a higher dose of enzyme. Chitotriosidase proves
to be a sensitive indicator of dose effects and may be used in that respect
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to monitor response. The determination of the most cost-effective dos-
ing regimen should be made individually and on the basis of a complete
disease profile, including proper assessment of bone marrow involve-
ment in addition to hematological, visceral and biochemical parame-
ters.

LUNG RESECTION FOR INVASIVE PULMONARY ASPERGILLOSIS IN NEUTROPENIC
PATIENTS WITH HEMATOLOGIC MALIGNANCIES: LONG TERM RESULTS IN THIRTY CASES

B. Neven,' C. Touzeau,” V. Roland,’ S. Vigouroux,” S. Le Gouill,?
B. Mahe,” V. Dubruille,” J. Delaunay,’ P. Chevalier,> T. Guillaume,’
C. Sagan,’ E Gay-Andrieu,” P. Germaud,’ P. Despins,” P. Moreau,’
J.L. Harousseau?®

'Hopital Necker-Enfants Malades, Paris, France; *Centre Hospitalier Univer-
sitaire, Nantes, France

Invasive pulmonary aspergillosis (IPA) is a major cause of morbidity
and mortality in neutropenic patients. Nevertheless, recent studies sug-
gest that the outcome of IPA is improving due to early diagnosis (CT
scan, antigenemia), use of new antifungal agents (Azols and Echinocan-
dins), and possibly in some cases to early surgical resection. We here
report a retrospective one center study of 30 cases of IPA treated by sur-
gical treatment from 1988 to 2005. Patients were 18 men and 12 women,
with a median age of 50 years (15 - 74). The underlying diseases were
AML, ALL, aggressive lymphoma and myeloma in 22, 5, 2 and 1 cases,
respectively. Surgery was planned after hematologic recovery from the
last course of chemotherapy during which IPA was diagnosed, either
possible in 15 cases, probable in 14 cases or proven in 1 case (Ascioglu,
CID 2002). Surgery consisted in 1 pneumectomy, 4 bilobectomies, 17
lobectomies, 6 wedge resections and 2 lobectomies with wedge resec-
tions. No perioperative deaths occurred and the median duration of
hopitalisation was 12 days. Four patients presented post surgical com-
plications (pneumothorax, pneumopathy, section of phrenical nerve and
bleeding). The diagnosis of definite IPA was confirmed in all 30 cases.
Immediately after surgery, 24 patients were able to receive subsequent
intensive chemotherapy courses, including 11 stem cell transplant (SCT),
either auto (4) or allogenic (7). In all cases, patients subsequently received
parenteral antifungal therapy. During these new intensive chemothera-
py courses, recurrent aspergillosis was observed in only 2 cases, (induc-
ing 1 death from brain localization). Overall, with a median follow-up
of 8.8 years (1-18), 36% of the patients are alive and the main cause of
mortality was relapse, but not IPA. In conclusion, early surgical resec-
tion together with antifungal therapy allows definite diagnosis of IPA,
prevents from IPA recurrence and early death due to hemotysis, and at
last allows subsequent high-dose chemotherapy to treat the underlying
hematologic disease.
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THE ROLE OF DLL4 IN ENDOTHELIAL PROGENITOR CELL FUNCTION DURING TUMOR
ANGIOGENESIS

C. Real,'R. Benedito,” A. Duarte,’ S. Dias'

'Instituto Portugus de Oncologia-Lisboa, Lisboa, Portugal; *CIISA, Faculdade de
Medicina Veterinria, Lisboa, Portugal

Backgrounds. In the adult, during tumour growth or in situations of vas-
cular stress, angiogenesis is achieved not only by the recruitment of
endothelial cells from neighboring blood vessels, but also by the mobi-
lization of bone marrow (BM)-derived endothelial progenitor cells
(EPCs). The differentiation and consequent incorporation of these circu-
lating precursor cells into foci of neovascularization appears to be essen-
tial for the adequate assembly and function of the blood vessels. The
Notch signalling pathway has been involved in vascular network remod-
elling and in arterial/venous identity of blood vessels during embryon-
ic development. Aims. However, the function of this pathway in tumour
angiogenesis still remains unclear, and is the subject of the present study.
Methods. In this work, we first analyzed the expression of Notch signal-
ing components in EPCs, isolated from mouse BM and in vessels that
grow into xenografted human lymphoma. Results. Mouse EPCs
expressed the receptor Notch1 and the ligands Delta-like 4, Delta-like 1
and Jagged 1. In addition, these cells also expressed the Notch down-
stream target gene Hey1, which was upregulated during EPCs differen-
tiation i vitro. In situ hybridization analysis of the lymphoma xenograft
showed that DIl4 expression level was higher and more frequently
detected in the vessels than Notch1 and Notch4. Moreover, there was
no arterial or venous restriction of the D114 expressing vessels within the



lymphoma xenograft. To evaluate in particular the role of Notch ligand
DIl4 in EPCs function, we investigated the in vitro differentiation poten-
tial, cell migration and vessel network formation of EPCs isolated from
DIl4+ mutant mice. Conclusions. These results obtained thus suggest that
the Notch signalling pathway might play a role in EPCs function, medi-
ating the crosstalk between EPCs and endothelial cells during tumour
angiogenesis.
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PRESENT TRENDS IN THE MANAGEMENT OF INVASIVE FUNGAL INFECTIONS IN PATIENTS
WITH HEMATOLOGICAL MALIGNANCIES

H. Cherif, M. Kalin, M. Bjérkholm
Karolinska Institution, STOCKHOLM, Sweden

Background. Fungal infections are an important cause of morbidity and
mortality in patients with hematological malignancies. Historically, treat-
ment has been with amphotericin B and later its lipid formulations.
However, new therapeutic agents have recently been introduced. The
empirical use of antifungal therapy is today a standard approach in
patients with persistent febrile neutropenia. However, the low incidence
of invasive fungal infections (IFI) and the progress in the diagnoses and
treatment of IFI have made the routine use of empirical antifungal ther-
apy questionable. Aims. With the aim to define the present trends in the
use of antifungal agents for the treatment of IFI we prospectively
observed type, safety and efficacy of given antifungal treatment in
patients with hematological malignancies during a recent 18-month-
period. At the same time we analyzed the impact of restricted use of
empirical antifungal therapy on IFI related mortality. Patients and Meth-
ods. Data was collected from patients admitted for treatment of febrile
neutropenia to our department from November 2003 through April
2005. All patients who had received antifungal therapy empirically or for
treatment of IFI were included. Local guidelines recommended a restrict-
ed use of empirical antifungal therapy to patients with persistent febrile
neutropenia (5 days or more) , who were, after individual assessment,
considered to be at high risk for IF. Caspofungin was recommended for
this indication. Voriconazole was recommended as primary therapy of
invasive aspergillosis, while caspofungin in this setting was recommend-
ed as salvage therapy. Results. A total of 279 episodes of neutropenia and
fever following chemotherapy were recorded. All patients were treated
for hematological malignancies, predominantly acute leukemia (50%) .
Treatment of IFI was given during the management of 41 (14%) episodes
of febrile neutropenia occurring in 35 patients (Table). Voriconazole (27
episodes) and caspofungin (14 episodes) were the only antifungal agents
used as initial therapy. Two patients received the combination of caspo-
fungin and voriconazole as salvage therapy. The rate of antifungal ther-
apy success outcome was 78% (Table). Oral preparation of voriconazole
was given from the first day of treatment to 88% of patients treated
with this agent. In general, antifungal agents were well tolerated and only
two patients had to discontinue treatment due to severe adverse event.
The overall 4-week mortality rate was 8%. Two patients died from inva-
sive pulmonary aspergillosis. Empirical antifungal therapy was given to
13 patients with persistent febrile neutropenia without any signs of focal
infection and resulted in successful outcome in 92% of cases. In 127
episodes of persistent febrile neutropenia antifungal therapy was
deemed unnecessary and accordingly was not administered. In this sub-
group of patients the overall 4-week mortality rate was 4% and 4
patients died of infection. No IFI related mortality occurred in this sub-
group of patients. Conclusions. A better tolerability and efficacy of
voriconazole and caspofungin together with the oral alternative of
voriconazole have led to a shift in the use of antifungal agents for the
treatment of IFI. A restricted use of empirical antifungal therapy was, in
this setting, not associated with increased IFI related mortality.

Table 1.

Number of Successful

episodes outcome (%)
Empirical therapy 13 12 (92)
Possible IFl 23 18 (78)
Probable IFI 4 1(25)
Proven IFl 1 1(100)
Total 41 32 (78)
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A SURVEY ON INVASIVE FUNGAL INFECTIONS IN SCT: TRENDS IN PROPHYLAXIS,
TREATMENT, INCIDENCE AND CLINICAL OUTCOME AMONG 660 PATIENTS
TRANSPLANTED DURING 2000-2004

J.E Tomas,'D. Serrano,’ J. de la Serna,® M. Canales,*
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Backgrounds. Historical incidence (80s and 90s) of IFI in recipients of
SCT ranges from 10-25% with an overall case fatality rate of up to 70-
90%. Aims. Here we report our findings regarding the demographics,
microbiology, clinical outcome and risk factors for the development of
IFT among patients who underwent SCT in 5 hospitals of Madrid (Spain).
Methodology: A retrospective study of all the patients who underwent
SCT in 5 units of Madrid (Spain) during 2000-04 was done. Results. 120
patients received alloSCT (18%), 86 from a sibling donor and 34 from
alternative donors. In 59 cases(49%) a RIC regimen was employed. PB
was the source of stem cells in 650 patients (98%). Lymphoma(278) ,
acute leukemia(182) and myeloma(160) were the main underlaying dis-
eases. 375 patients were in complete remission and 285(43 %) were trans-
planted with persistent disease. 24 patients (4%) had a prior history of
IFI. Determination of serum galactomannan was introduced in the last
two years and data were available from 127 cases (20%). Nearly all
patients received antifungal prophylaxis (639)(oral fluconazol in 576 cas-
es-90%). An empiric antifungal treatment was instaurated in 190 cas-
es(28%) and was more common in the allo population(40% vs 25%,
p:0,007). Ambisome was the drug of choice in 120 cases (62 %). IFI after
SCT (EORTC criteria) ocurred in 32 patients(4,8%) (possible: 17, prob-
able: 7, proven: 8). Median day of diagnosis was day +27(7-375), and pul-
monary disease was the most common clinical presentation. Aspergillus
was the most frequently involved mold(60%). 16/32 patients with a
diagnosis of IFI have died (50%), in 5/16 cases death was attributed
directly to IFI and contributed in other 4 cases. IFI was more frequent
among allo vs auto(14,4% vs 2,7 %; p<0,0001); AL vs other disease(7,6%
vs 3,7 %, p:0,04); a previous history of IFI (17 % vs 4%, p<0,02); severe
GVHD(grades III-IV and extense C-GVHD on IS treatment)(30% vs 4 %;
p:0,0002) and disease not in CR(6,67 vs 3,47;p:0,059). A multivariate
analysis selected type of transplant(allo) (p:0,003; RR: 8,76), previous
[FI(p:0,04; RR: 3,9), and severe GVHD(p:0,04; RR: 4,02) as the main risk
factors for the development of IFI. Conclusions. Our findings shows that
IFI had a low impact on mortality in the present series, 9/660(1,3 %) and
that current fatality rate among SCT with IFI was 28%(9/32) although
global mortality in patients with IFI was 50%, higher that the non IFI
cohort. Advances in clinical management, incluiding anticipate diag-
noses, a more appropiate use of antifungal drugs, and the presence of low
numbers of really high-risk patients could be argued for explanation.
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RANDOMIZED TRIAL OF PREVENTION OF CATHETER-RELATED BLOODSTREAM
INFECTION IN PATIENTS WITH HEMATOLOGIC AND ONCOLOGIC DISEASE

A. Abdelkefi, W. Achour, S. Ladeb, T. Ben Othman, L. Torjman,
A. Lakhal, A. Ben Hassen, A. Ben Abdeladhim

Centre National de Greffe de Moelle Osse, Tunis, Tunisia

Backgrounds. Data from the National Nosocomial Infection Surveil-
lance system (United States) between January 1992 and February 1998
showed that Catheter-Related Bloodstream Infection (CRBI) is the third
most frequent nosocomial infection and accounted for 14% of all noso-
comial infections. CRBI may be caused by fibrin deposition associated
with catheters. Interventions designed to decrease fibrin deposition have
the potential to reduce CRBI. In a previous randomised study,' we have
shown that the use of continuous infusion of low-dose (100 IU/kg per
day) unfractionated heparin (UFH) was a practical and economical
approach to the prevention of CRBI in patients with hemato-oncologi-
cal disease. Aims. The purpose of this study was to evaluate the role of
heparin-coated central venous catheter (CVC) in preventing CRBI in
patients with hemato-oncological disease. Methods. This study was a
randomised controlled trial in which patients were randomly assigned
to receive either a heparin-coated CVC without a continuous infusion
of low-dose UFH (heparin-coated group) or a non-coated CVC with con-
tinuous infusion of low-dose UFH (control group). CRBI was defined
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according to the difference in time to positivity.” Results. Between April 2005
and February 2006, one hundred and twenty patients were randomly
assigned. Two patients were excluded after assignment. Ultimately, 118
patients were analysed. CRBI occurred in 5% (3 of 59 catheters) of those
in the heparin-coated group (2.2 events per 1000 days) and in 8.5% (5
of 59 catheters) of those in the control group (2.9 events per 1000 days)
(»=0.7). Two and three patients experienced severe bleeding in the
heparin-coated and control groups, respectively (p=0.5). We did not
observe heparin-induced thrombocytopenia. Conclusion: The use of
heparin-coated catheter is a safe and eftective approach to the preven-
tion of CRBI in patients with hematologic and oncologic disease.
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POLYMORPHISMS OF MBL2, BUT NOT OF FCGRIIA AND MYELOPERODASE PROMOTOR
GENES, INFLUENCE THE RISK OF SEPSIS IN MULTIPLE MYELOMA PATIENTS DURING
AUTOLOGOUS STEM CELL TRANSPLANTATION
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Background. A number of studies have indicated that polymorphisms
of various immune defence genes interfere with the risk of severe infec-
tions in critically ill patients™ including studies in autologous* and allo-
geneic*® stem cell transplantation. In MBL2 three well-known single
nucleotide polymorphisms B (G54D), C (G57E), and D (R52CY’ (collec-
tively termed O in contrast to the wild-type A) exist. Presence of O vari-
ants greatly reduces the effector functions of mannose-binding lectin -
an important complement activating protein. The 131 H/R polymor-
phism of the Fcy receptor IIA, located mainly on neutrophilics, strong-
ly influence the binding capacity of the receptor, as the R variant binds
to IgG2 poorly.® The G’463A polymorphism of the myeloperoxidase
promotor gene is very sparsely studied as a risk factor for infections, but
carriers of the A variant possibly are at increased risk of infections dur-
ing allogeneic stem cell transplantation.® Aims. We aimed to examine the
impact of the polymorphisms described above on the occurrence of
severe infections related to ASCT in patients with multiple myeloma.
Methods. Patients were genotyped with PCR techniques using aliquots
of peripheral stem cells from apheresis. Infectious complications were
recorded retrospectively from clinical records and database extractions
from the Department of Microbiology. This was done blinded to the
genotypes. Results. One hundred and eleven consecutive patients were
studied. During ASCT 70 patients (63 %) had fever above 38.5°C despite
prophylactic antibiotics. Eleven (10%) patients had proven sepsis. MBL2
analyses: 4/71 patients with AA genotype had sepsis versus 7/40 with
AO/OO genotype (p=0.09). Two lethal cases of sepsis were seen in the
AO/QOQ patients, none in the AA patients. In multivariate analyses the
risk of sepsis was significantly lower in AA patients: OR 0.15 (95% CI:
0.03-0.74), p=0.02. FCGRIIA and MPO promotor analyses: no associa-
tion with fever or sepsis was found in patients with variant genotypes.
Conclusion. Wild-type MBL2, associated with a high function of man-
nose-binding lectin, probably reduces the risk of sepsis in myeloma
patients during ASCT. Myeloma patients with variant MBL2 may be
candidates for future MBL replacement trials. In this setting we cannot
confirm the protective effect of wild-type FCGRIIA or ‘463MPO geno-
types suggested earlier.®
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Backgrounds. Bacterial blood stream infections are a common side
effect in immune suppressed patients like cancer patients. Normal micro-
bial routine diagnostics are time consuming and mainly based on clas-
sical cultivation. So far, molecular methods (e.g. PCR) were based on spe-
cific regions of specific microorganisms like Toxin-coding genes or
species specific DNA fragments (e.g. 16S rDNA). We developed a nov-
el extraction method where only bacterial DNA will be extracted and
an amplification system that gives results within 2 hours. False positive
results will be excluded and the infection causing organism will be iden-
tified at species level. Aims. Aim of this study was to detect the species
of the microorganism in the blood stream as soon as possible after blood
sampling. This may help to target an optimized antibiotic therapy and
further medical treatments. False positive results had to be excluded.
Methods. Blood of healthy donors and sterile culture flasks were spiked
with various strains of bacteria known as causing clinical problems. The
new extraction method only extracts the bacterial DNA. All human
‘background’ was digested. This increases the detection sensitivity and
excludes false positive results attributed to cross reactions of bacterial
universal primers with human mitochondrial DNA. By using PCR (Poly-
merase Chain Reaction) primers to amplify specific regions of the bac-
terial genome, PCR products vary in length specific to the amplified
species: Each species gives a specific band pattern in the agarose gel
after PCR- amplification. Results. Compared to commercial DNA- extrac-
tion kits, our extraction method shows a higher sensitivity and specifici-
ty when amplified directly from whole blood. No false positive results
could be detected. PCR gives results 2 hours after DNA extraction. Using
realtime PCR, 10” bacterial cells per ml blood could be detected. Perform-
ing a PCR after cultivation in a culture flask, each positive flask gave a
positive PCR result. Conclusion. Our results show that the species caus-
ing the bacterial blood stream can be identified directly out of whole
blood or a culture flask without sequencing the PCR product or further
selective cultivation steps. Within 3 hours after blood sampling respec-
tively 2 hours after culturing in the flask, a species specific therapy can
be performed. The risk of false positive results was eliminated.
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31P MRS IN VITRO ASSAY OF PHOSPHOLIPIDS FROM PLASMA, PERIPHERAL BLOOD
MONONUCLEAR CELLS (PBMC), AND BONE MARROW MONONUCLEAR CELLS (BMMC)
OF PATIENTS WITH ACUTE LEUKEMIA (AL) AT THE TIME OF DIAGNOSIS

M. Kuliszkiewicz-Janus," M.A. Tuz,> M. Kielbinski,'S. Baczynski,’
B. Jazwiec,'L. Prajs'

"Wroclaw Medical University, Wroclaw, Poland; *Inst. of Experimental
Physics, U.Wr., Wroclaw, Poland; *Faculty of Chemistry, U.Wr., Wroclaw,
Poland

Baclkgrounds. 31P NMR spectroscopy is convenient and precise tool for
the phospholipid analysis of extracts from biological samples. Previous
investigations i vitro were performed on tissue extracts of solid carcino-



mas: breast, esophagus, colon, as well as on plasma of patients with thy-
roid and kidney cancers, multiple myleoma, malignant lymphoma. Ais.
The aim of this investigation was to examine: (a) whether 31P NMR
spectra of phospholipid extracts from plasma, PBMC, and BMMC are
suitable for the analysis of phospholipid metabolism of blast cells from
patients with AL; (b) whether obtained spectra allow to differentiate
lymphoblastic acute leukemia (ALL) from myeloblastic acute leukemia
(AML). Methods. 31P MRS spectra were obtained from phospholipids
extracts of plasma (21 healthy volunteers, 44 patients with AL), PBMC
(11 healthy volunteers, 52 patients with AL ), and BMMC (38 patients
with AL). Cellular phospholipids were isolated from mononuclear cells
(MC) by means of Ficoll buffy coat centrifugation. Methanol-chloro-
form phospolipid extraction from 60x10° MC was performed according
to the modified Folch’s method. 31P MRS analyses were conducted on
AMX 300 Bruker spectrometer 7,05 T. Results. 31P MRS spectrum of
phospholipid extracts from normal human PBMC consisted of 8 peaks
due to following phospholipids: phosphatidylcholine (PC), phosphatidyl-
choline plasmalogen (CPLAS), lysophosphatidylcholine (LPC), sphin-
gomyelin (SM), phosphatidylethanolamine (PE), phosphatidylinositol
(PI), phosphatidylserine (PS), cardiolipin (CL), and one due to MDPA.
The peak due to LPC appeared only occasionally and not all spectra con-
tained peak due to CL. However , the spectrum of phospholipid extracts
from plasma consisted of 6 peaks due to phospholipids: PC, CPLAS,
LPC, SM, PE, PI, and one due to MDPA. We observed , that spectra from
phospholipid extracts from plasma and PBMC of patients with AL dif-
fered statistically from phospholipids of plasma and PBMC of healthy
volunteers. Spectra obtained from phospholipid extracts of PBMC and
BMMC patients with AL didn’t differ. Spectra obtained from PBMC and
BMMC of ALL patients differed significantly from AML patients. How-
ever, we didn’t observe any statistically significant difference within
spectra from plasma (Table 1).

Table 1. Concentration of phospholipids.

ALL AML ALL AML ALL AML
(nmol/l) (nmol/1) (nmol/l) (nmol/1) (nmol/1) (nmol/1)

PC 2.01£1.58  1.62+1.06 0.324¢0.18  0.40+0.18  0.24+0.16  0.42+0.26
CPLAS  0.054¢0.08  0.06£0.06  0.02+0.03*  0.05+0.05* 0.01x0.02* 0.05+0.05*
LPC 0.08+0.11  0.07+0.09 - - - -

SM 0.50£0.43  0.42+#0.32  0.04+0.05*  0.09+0.06* 0.02+0.04* 0.11+0.09*
P+PE  0.08+0.12  0.08+0.09  0.15£0.09* 0.28+0.17* 0.15+0.13* 0.30+0.19*
PS - - 0.01+0.02*  0.04+0.04* 0.01£0.02* 0.04+0.04*
CL - - 0.00£0.00 0.01£0.03  0.00+0.00  0.010.03

Conclusion. Our data show that 31P MR spectra from PBMC and
BMMC are identic, both in position of peaks and concentrations of phos-
pholipids. It may indicate, that blast cells from PB demonstrate the same
metabolism of phospholipids as blast cells from BM. Only in PBMC and
BMMC concentrations of CPLAS, SM, PI+PE, PS are significantly dimin-
ished in patients with ALL in reference to patients with AML. Explana-
tion of reduction of mentioned phospholipides in lymphoblasts in ref-
erence to myeloblasts require further investigations.
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SAFETY OF A WEEKLY ADMINISTRATION OF 7.5 MG/KG OF LIPOSOMAL AMPHOTERICIN
B FOR ANTIFUNGAL PROPHYLAXIS IN PATIENTS RECEIVING HIGH DOSE
CORTICOSTEROIDS FOR ACUTE GVHD AFTER REDUCED INTENSITY CONDITIONING
ALLOGENEIC STEM CELL TRANSPLANTATION

M. Mohty, J. El Cheikh, C. Faucher, S. Furst, H. De Lavallade, D. Blaise
Institut Paoli-Calmettes, Marseille, France

RIC regimens are increasingly used for allo-SCT in elderly or patients
not eligible for standard myeloablative allo-SCT. Such regimens have
yielded promising results in terms of decreasing early transplant-related
toxicities. However, acute GVHD remains a matter of concern in this set-
ting. Of note, the use of high dose CS for GVHD treatment increases the
risk of severe fungal infections in this high risk population usually pre-
senting several comorbidities. Therefore, prophylactic strategies aiming
to reduce this risk are needed. We conducted a pilot single centre study
in 15 adult patients receiving high dose CS (2 mg/Kg/day) for acute
GVHD therapy after RIC allo-SCT. Treatment consisted of a 2 hour
weekly infusion of 7.5 mg/kg LAB with a maximum of 8 total doses. The
primary endpoint was the incidence of serious adverse events occurring
during the course of prophylaxis treatment. Of note, safety was moni-
tored with particular attention to nephrotoxicity in this relatively elder-
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ly population receiving concomitant nephrotoxic drugs such as
cyclosporin A. Median age of these 15 patients with various hematolog-
ical and non-hematological malignancies was 54 years (range, 40-70).
Patients received a median of 4 weekly doses of LAB (range, 1-8), with
8 patients (53 %) receiving at least 4 consecutive weekly doses. In terms
of toxicity, 6 patients (40%) didn’t experience any sign of toxicity. One
patient experienced a violent chest pain with transient extra-systoles,
during the first infusion of LAB, and did not receive any subsequent
infusions. Other mild and transient infusion-related reactions (fever,
flush, tachycardia, orthostatic hypotension, pruritous, bone pain, abdom-
inal pain) were observed in 5 patients, usually at time of first LAB infu-
sion. Despite concomitant administration of cyclosporin A in all 15
patients, only 4 patients (27 %) had to interrupt the course of prophylac-
tic LAB (respectively after 3 (n=2), 4 and 7 infusions) because of renal tox-
icity (increase of serum creatinine >1.5 times from baseline values).
Although long term efficacy of such antifungal prophylactic strategy is
yet to be established, the results of this feasibility study demonstrate that
a weekly dose of 7.5 mg/Kg of LAB is relatively safe and well tolerated
when given as prophylaxis in high-risk immuno-compromised patients
receiving high dose CS for GVHD after RIC allo-SCT, despite concomi-
tant administration of multiple nephrotoxic drugs.

0891

IMMUNITY AGAINST POLIO, DIPHTHERIA AND TETANUS AFTER CONVENTIONAL
CHEMOTHERAPY TREATMENT FOR AML AND HIGH-GRADE LYMPHOMA

S. Einarsdottir,' P. Horal,* P.O. Andersson,’ B. Kaijser, V. Karlsson,®
M. Brune®

'Sahigrenska University hospital, Goteborg, Sweden; >Department of
Clinical Virology, Sahigrenska University hospital, Sweden; *Department of
Hematology, Sahlgrenska University hospital, Sweden; *Department of
Clinical Bacteriology, Sahlgrenska University hospital, Sweden

Background. In a recent paper, subprotective antibody levels against
diphteria and tetanus were found in a majority of pediatric patients after
treatment for high-risk acute lymphatic leukemia (Ek T ez al. 2005). Infor-
mation is scarce regarding immune reconstitution in adult patients who
have undergone chemotherapy treatment for hematological malignan-
cies. Aims. The aim of this study was to investigate whether protective
antibody levels against diphtheria, tetanus and polio are retained in
adults after intense chemotherapy treatment of acute myelogenous
leukemia (AML) and high-grade non-Hodgkin’s lymphoma (HGNHL).
Patients and Methods. Thirty-two patients, 18 males and 14 females,
median age 61 (19-79) years, all in CR1 for a duration of >6 months after
conventional treatment for AML (n=16) or HGNHL (n=16), were includ-
ed. Twenty-nine healthy sex-matched persons, median age 60 (24-69)
years, were enrolled as a control group. Immunity against polio types 1,
2 and 3 were assessed utilizing a standard neutralization assay, where-
as antibody levels against tetanus and diphtheria toxoids were deter-
mined using an ELISA and a neutralization test, respectively. The mini-
mum protective thresholds, as defined for clinical samples by the micro-
biology laboratory, were used to categorize patients and controls as
immune or susceptible to infection. Results. Subprotective antibody lev-
els against at least one of three polio serotypes were found in 10 out of
32 patients (31%), to be compared with 2/25 (8%) in healthy controls
(»<0.05,  test). Twelve out of 32 (38%) patients versus 4/29 controls
lacked immunity against diphtheria (y<0.05). With respect to immuni-
ty against tetanus, the difference between patients and controls (4/32 vs
1/29 pts) was not significant (=0.36). Summary. We report a high preva-
lence of subprotective antibody levels against polio and diphtheria in
AML and lymphoma patients who were in CR after conventional ther-
apy not encompassing stem cell transplantation. Provided that these
results can be confirmed in a larger study, assessment of immunity sta-
tus, and possibly vaccination, may be considered not only in patients
with leukemia and lymphoma but also in other patient groups receiving
intensive chemotherapy.
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FLUOROCHINOLONE-RESISTANT ESCHERICHIA COLI IS THE MOST FREQUENT PATHOGEN
ISOLATED FROM PATIENTS WITH HEMATOLOGIC MALIGNANCIES. RESULTS OF A
PROSPECTIVE STUDY ON 364 CONSECUTIVE EPISODES OF FEVER AT A SINGLE
INSTITUTION

C. Cattaneo,' G. Quaresmini,'S. Casari,” M.A. Capucci',
M. Micheletti,'E. Borlenghi,' G. Rossi'

'U.O. Ematologia, Spedali Civili, Brescia, Italy; *Istituto di Mal. Infettive e
Tropicali, Brescia, Italy

Background. Regular monitoring of the bacterial epidemiology at
hematologic units has been recommended in order to evaluate the
effects of the prophylactic and empiric antibacterial strategies adopted.
Aims. To disclose the most frequent pathogens involved in infectious
complications and the emerging resistance to antibiotics. Methods. We
analysed all the consecutive febrile/infectious episodes occurring to the
823 patients admitted to our Institution (248 Acute Leukemia, 233 Lym-
phoma, 195 Myeloma, 26 Myelodysplastic Syndrome, 28 Chronic Lym-
phocytic Leukemia, 10 Myeloprolypherative Syndrome and 83 non neo-
plastic haematological patients) from June ‘04 to September ‘05. All the
patients with expected neutropenia lasting for more than 7 days received
prophylaxis with levofloxacin 500 mg/day. Results. Three hundred and
sixty-four cases developed fever/infection (44.2% of all admission) and
in 188 cases (51.6%) an infection was clinically documented (bacteremia
46%, pneumonia 42%, urinary tract infections 7%, others 5%). One
hundred and sixty-four pathogens were isolated in 137 microbiological-
ly documented infections (37.6%) including 82 Gram- bacteria (50%),
66 Gram+ bacteria (40.2%), 14 fungi (8.5%) and 2 miscellaneous (1.3 %).
E. coli, Enterobacteriaceae other than E. coli, and Pseudomonas spp were
the most relevant Gram- strains (respectively 23.2%, 9.8% and 10.4%
of all isolates). Among Gram+, S. aureus, Coagulase-negative Staphilo-
cocci (CoNS) and Enterococci were the most frequent pathogens,
accounting respectively 15.2%, 11% and 7.9% of all isolates. E. coli was
statistically more frequent in patients affected by acute leukaemia
(26/69, 38% vs 10/68, 15%, p<0.01), neutropenia <500/mm3 (31/81,
38% vs 7/56, 18%, p<0.01) and on prophylaxis with levofloxacin (28/66,
42% vs 8/43, 19% p<0.05) S. aureus was associated with a non con-
trolled underlying disease (24/91, 26% vs 1/46, 2%, p<0.01), neutrophil
count >500/mm3 (20/56, 36% vs 5/81, 6%, p<0.01) and absence of pro-
phylaxis with levofloxacin (11/43, 26% vs 3/66, 5%, p<0.01). Presence
of central venous catheter (CVC) did not significantly predispose to
CoNs infections (16/98, 16% vs 2/39, 6%, p=NS). Gram- bacteria
showed resistance to Fluoroquinolones (FqR) in 42/61 cases (68.9%)
associated by multivariate analysis only to prophylaxis with levofloxacin
(OR 9.88, 1C 2.32-42.01, p=0.002). Specifically FqR-resistant E. coli rep-
resented 91.7% of E. coli isolates (33/36). Hence it represented the
pathogen most frequently isolated (21.3% of all isolates) among hema-
tooncologic patients admitted to our Institution. Sixteen of the 25 (64 %)
Staphilococcus spp showed resistance to methicillin (MR), which was
associated by multivariate analysis to prophylaxis with levofloxacin (OR
15.68, IC 1.03-238.13, p=0.047) and to CVC (OR 20.23, 1.34-305.69,
p=0.03), but not to hospitalisation. Conclusions. In contrast with the
recently reported prevalence of Gram+ bacteria in most haematological
units, a shift toward Gram- bacteria, particularly FqR E.coli, was
observed in our Institution. The role ofP levofloxacin prophylaxis in
changing the epidemiological pattern and inducing FqR and MR needs
further investigation.
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SIGNIFICANCE OF ENDOTHELIAL MICROPARTICLES, PLATELETS, AND LEUKOCYTE
ACTIVATION IN PATIENTS WITH ACUTE CORONARY SYNDROME

M. Korzh, I. Kotchuev
Kharkov Medical Academy, Kharkov, Ukraine

Backgrounds. The details of interactions between endothelium,
platelets, and leukocytes in ACS are not well understood. Aims. The pur-
pose of this research was to determine the levels of platelet, leukocyte,
and endothelial activation and markers of cellular interactions in patients
with acute coronary syndrome (ACS). Methods. We studied 55 patients
with VTE and compared 55 healthy controls. We used flow cytometry
to measure: 1) endothelial microparticles (EMP) identified by
CD31*/CD42b- (EMP(31)) or E-selectin (EMP(62E)); 2) platelet micropar-
ticles (CD31*/CD42b"); 3) surface expression of P-selectin in platelets
and CD11b in leukocytes; 4) EMP-monocyte conjugates (percentage of
monocytes positive for E-selectin); and 5) platelet-leukocyte conjugates
(PLC) expressed as percentage of leukocytes positive for CD41. Results.
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Patients with ACS had marked elevations of EMP(31) (2,213 vs. 372
counts/microl; <0.01), EMP(62E) (379 vs. 231 counts/microl; p = 0.001),
and EMP-monocyte conjugates (3.2% vs. 2.3%; p<0.01), as well as
increased activation of platelets (31.9 vs. 4.8 fluorescence intensity units
for P-selectin; p<0.001) and leukocytes (12.5 vs. 6.9 U for CD11b; p =
0.01). Also elevated in ACS were PLC (59.6% vs. 37.4%; p<0.01).
Expression of CD11b in leukocytes strongly correlated with PLC (r =
0.64; p<0.001). Conclusions. Marked activation of endothelium,
platelets, and leukocytes occurs in ACS, which involves the release of
EMP and formation of EMP-monocyte conjugates and PLC. These find-
ings support prior studies suggesting that release of EMP and their bind-
ing to monocytes are key events in thrombogenesis. Our findings also
support the concept that the formation of PLC regulates leukocyte acti-
vation and participates in linking thrombosis with inflammation.
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CIRCULATING ENDOTHELIAL PROGENITOR CELLS IN PATIENTS WITH
ANCA-ASSOCIATED VASCULITIS

L. Kideryova, J. Zavada, R. Pytlik, P. Cervinkova, P. Klener, V. Tesar
1st Medical Faculty, Praha 2, Czech Republic

Introduction. There are two essential types of endothelial cells circu-
lating in blood. First type are mature endothelial cells (CECs), which
numbers are increased in microcirculation disorders such as ANCA asso-
ciated small vessels vasculitis (AAV). These cells are connected with vas-
cular damage. The other type are circulating endothelial progenitor cells
(EPCs), which originate from bone marrow and play a crucial role in vas-
cular repair and cancer neoangiogenesis. AIM. As there are several works
studying mature CEC in patients with AAV, we have explored the fre-
quency of immature EPCs in these patients. Methods. Circulating EPC
numbers were determined in 35 patients with AAV, including 16 patients
with newly diagnosed active disease without prior immunosuppressive
treatment, 15 patients with active disease already treated by immuno-
suppressive therapy (pulse i.v. cyclophosphamide and peroral corticos-
teroids) and 10 patients in remission of the disease. Six patients were
investigated twice (at diagnosis and in remission). We have used three
groups of controls: 15 patients with non-AAV renal damage (patients on
long-term hemodialysis), 9 patients suffering from macrocirculation dis-
orders (ischemic disease of lower extremities) and 23 healthy volun-
teers. EPCs were enumerated by colony forming unit assay. 15-20ml of
peripheral blood was centrifuged on Ficoll-Hypaque gradient (Pharma-
cia, Uppsalla, Sweden) and mononuclear fraction was cultivated in the
EndoCultTM medium (StemCell Technologies, Vancouver, Canada)
according to manufacturer instructions. Clusters of at least 20 central
round cells surrounded by spindle-shaped cells were counted as
endothelial precursor colonies. Results. The number of EPC was signif-
icantly lower in patients with AAV compared to healthy volunteers
(median 0,5 vs. 12,3 EPC-CFU/ml blood, p<0,001). We did not find any
statistical difference in numbers of EPC among groups of AAV patients
before and after beginning of treatment and a group of patients in remis-
sion on maintenance immunosuppression. We have also found no cor-
relation between the number of EPC and the Birmingham Vasculitis
Activity Score (BVAS), level of C-reactive protein, plasma creatinine or
titre of ANCA. Patients with ANCA anti-PR3 antibodies had a trend
toward lower numbers of EPC compared to those with anti-MPO anti-
bodies (median 0,18 vs. 3,15 EPC-CFU/ml blood, p=0,08). The number
of EPC in patients on long-term hemodialysis was also significantly low-
er than in healthy volunteers (median 1,9 vs. 12,3 EPC-CFU/ml blood,
p=0,001) and not statistically different from the number of EPCs found
in patients with AAV. Patients with macrovascular disorders had non-
significantly lower numbers of EPCs compared to healthy volunteers
and significantly higher than patients with AAV (6,18 v. 0,5, p=0,035).
CONCLUSION: Contrary to higher numbers of mature circulating
endothelial cells, numbers of circulating endothelial precursors are sig-
nificantly lowered in patients with ANCA positive vasculitis. This may
reflect serious endothelial damage on one hand, coupled with dimin-
ished ability of endothelial healing. Immunosuppressive treatment,
which is frequently also cytotoxic, may suppress not only the microvas-
cular inflammation but also the endothelial healing process. Low num-
bers of EPCs in patients with terminal kidney disease may reflect the
accelerated atherosclerosis found in uremia.

Funding: supported by: IGA NR 8047/3, MSM 0021620807.



A RANDOMIZED COMPARATIVE STUDY OF RESPONSE TO EMPIRIC AMPHOTERICIN B
DEOXYCHOLATE ON DAY 4 OR DAY 8 OF FEBRILE NEUTROPENIA

P. Malhotra, A. Makkar, N. Varma, A. Chakrabarti, S. Kumari, S. Jain,
S. Varma

PGIMER, CHANDIGARH, India

Background. Febrile neutropenic patients are at greater risk of getting
bacterial and fungal infections. Initial therapy for these patients consists
of broad spectrum antibiotics. Persistent fever without localisation in
spite of more than 3 days of broad spectrum antibiotics including van-
comycin qualifies for initiation of empiric antifungal therapy. However,
the timing of initiating empiric antifungal therapy can vary from 3 days
to 8 days of non response to antibiotics. Aims. We choose to determine
the response of empiric amphotericin B deoxycholate starting either on
day 4 or day 8 in febrile neutropenic patients not responding to broad
spectrum antibiotics and without localization of fever. The study also
examined the side effects related to amphotericin B deoxycholate in this
group of patients. Methods. Fifty six neutropenic patients with persist-
ent fever despite 72 hours of antibacterial therapy were randomly
assigned to receive amphotericin B either starting from day 4 (group A,
n=27) or starting from day 8 (group B, n=29). Patients in both the groups
were evaluated for efficacy and safety of study drug by the clinical cri-
teria, frequent cultures, radiological procedures and laboratory parame-
ters. A response was defined as satisfactory at the end of therapy if the
patient was afebrile for 48 hours, had absolute neutrophil count (ANC)
>0.5x10° /L, and did not require study termination due to patient’s with-
drawal from the study, drug toxicity, and persistent fever requiring
change in therapy or death due to any cause. Results. The median age of
patients in group A and in group B was comparable (23 versus 25 years).
There were 17 males in group A and 18 males in group B. The patient
population consisting of acute myeloid leukemia, acute lymphoblastic
leukemia, aplastic anemia, non Hodgkin lymphoma, Hodgkin disease,
chronic myeloid leukemia and multiple myeloma was equally distrib-
uted in two groups. A satisfactory response occurred in 85.2% of patients
in group A and 69.0% of patients in group B (»=0.209). Time taken for
resolution fever was considerably less in group A as compared to group
B (5.4+3.9 days versus 11.3+4.0 days, p=0.0001) which was also reflect-
ed in total dose requirements between groups A & B respectively
(692.8+258.4 mg versus 790.7+370.3 mg, p=0.028). The factors (age, sex,
body mass index, baseline temperature, diagnosis, ANC) affecting the
satisfactory response rate to amphotericin B were not statistically signif-
icant in two groups. Documented fungal infections were seen in 4
patients (14.8%) in group A as compared to 11 patients (37.9%) in group
B (=0.072). The adverse side effects of amphotericin B (nephrotoxicity,
hypokalemia, hypomagnesemia) occurred at similar rates in the two
groups. None of the risk factors studied (age, sex, body mass index, total
dose of amphotericin B, baseline renal functions or exposure to various
nephrotoxic antibacterial antibiotics) could be implicated in the causa-
tion of nephrotoxicity due to amphotericin B. Conclusions. We conclude
that initiating early empirical (day 4) amphotericin B deoxycholate in per-
sistent febrile neutropenic patients leads to early response rate and
decreased dose requirements of amphotericin B without increased risk
of nephrotoxicity.
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THE NEURONOPATHIC SPECTRUM OF GAUCHER DISEASE: A SINGLE-CENTRE CLINICAL
EXPERIENCE WITH 15 PAEDIATRIC PATIENTS

E. Mengel,' C. Duck,'R. Kénig,'Y. Amraoui,'L. Arash,'S. Pitz,?
M. Beck!

'Childrens Hospital Gutenberg-University, Mainz, Germany; *Augenklinik
Gutenberg-University Mainz, Mainz, Germany

Backgrounds. Gaucher disease patients are deficient in activity of the
lysosomal enzyme glucocerebrosidase. As a consequence, accumulation
of glucocerebroside occurs in macrophages in tissues throughout the
body. An array of multi-systemic disease manifestations develops in part
as a consequence of secondary damage. In neuronopathic Gaucher dis-
ease, the central nervous system is also affected. Aims. We studied the
clinical characteristics observed in a cohort of paediatric chronic neu-
ronopathic Gaucher patients under our care in order to delineate the
spectrum of systemic and neurological presentations. The data were
compared with clinical data collected from another cohort of 20 paedi-
atric patients with non-neuronopathic (type 1) Gaucher disease. Veth-
ods. All 15 neuronopathic patients were thoroughly assessed at an initial
evaluation (detailed history, physical examination, assessment of devel-
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opmental status, and measurement of haemoglobin, platelet count and
biochemical disease markers). Spleen and liver volumes were assessed
(sonography) and chest X-ray, plain X-ray of the pelvis and DEXA scan-
ning of the distal ulna were performed. Patients underwent comprehen-
sive neurological examination, including evaluation of strabismus, eye
movements and brain auditory evoked potentials (BAEP). Results. Com-
pared to our non-neuronopathic patients, chronic neuronopathic patients
had significantly earlier diagnosis, significantly greater anaemia, and
higher serum chitotriosidase activity, as well as ACE and lysozyme lev-
els. Most of our patients with severe neurological involvement had pro-
nounced splenomegaly in conjunction with bone and lung manifesta-
tions. A markedly higher degree of radiological evidence of pulmonary
interstitial involvement and higher frequency of skeletal complaints were
apparent. A considerable variety in types and combinations of neurolog-
ical symptoms was observed. Prominent neurological abnormalities with
early development of a saccade initiation failure was ubiquitous in our
series and a combination of strabism and saccade initiation failure was
common. BAEP abnormalities were also common. A large percentage of
our patients had severe neurological disease with hyperreflexia and atax-
ia and multifocal and/or myoclonic epileptic manifestations. Strabism as
the first clinical neurological manifestation were detected in approxi-
mately half of our patients. Summary/Conclusions. The majority of our
neuronopathic Gaucher patients first had systemic manifestations of
Gaucher disease and subsequently developed oculomotor abnormali-
ties as the first neurological symptom. Therefore, we recommend that
objective eye movement assessment is carried out in all children diag-
nosed with Gaucher disease. Presentation and progression of neurono-
pathic disease was remarkably variable and, in fact, each patient is
unique. Although the rigid historical categorisation of neuronopathic
Gaucher disease variants is still used by many, we are of the opinion that
it fails to express the variability. Systemic disease presentations in chron-
ic neuronopathic Gaucher represented a more severe, early progressive
condition than in type 1 Gaucher.
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CAUSES OF INCIDENTAL NEUTROPENIA IN ADULTHOOD

C. Lima, E. Paula, T. Takahashi, S. Saad, I. Lorand-Metze, E Costa
State University of Campinas, CAMPINAS, Brazil

Backgrounds. The incidental discovery of neutropenia during routine
blood counting represents a common problem for clinicians. However,
there are no reported data of systematic evaluations of adults with inci-
dental neutropenia. Aims. We aimed to identify the causes of incidental
neutropenia in adults. Methods. Ninety-seven adults with incidental neu-
tropenia were submitted to a clinical and laboratory approach, includ-
ing complete and serial blood counts, direct and indirect antiglobulin
test, bone marrow smear and biopsy, assessment of folate, vitamin B12
and iron status, serum liver enzymes, serum proteins, serological exams
for hepatitis B and C virus, cytomegalovirus, mononucleosis, human
immunodeficiency virus and toxoplasmosis, detection of LE cells, anti-
nuclear and anti-DNA antibodies and rheumatoid factor, dosage of free
thyroxin and thyrotropin, chest roentgenogram, and abdominal ichnog-
raphy. The diagnosis of neutropenia due to exposure to chemical agents
was defined in individuals with a occupational exposure to myelotoxic
chemical agents and hypocellularity of the granulocytic lineage in the
bone marrow. The infectious, autoimmune, haematological and thyroid
diseases, and nutritional deficiency-related neutropenia were defined
when diagnoses of the diseases or condition were established by specif-
ic laboratory exams. The recovery of the neutrophil count with the res-
olution or control of the disease was also required for the identification
of these categories of neutropenia. Ethnic neutropenia was defined in
individuals of African ancestry, in whom neutropenia was also present
in other relatives. Drug-related neutropenia was diagnosed in patients
under treatment with drugs, in whom the neutrophil count reached the
normal value when the treatment withdrawn. Cyclic neutropenia was
characterised by regularly recurring episodes of neutropenia and the
diagnosis of chronic idiopathic neutropenia of the adult (CINA) was
established when none of the above mentioned causes was found.
Results. CINA was identified in 34.0% of the individuals, neutropenia due
to exposure to chemical agents in 16.5%, infectious diseases in 9.3%,
autoimmune diseases in 9.3%, haematological diseases in 9.3%, thy-
roid disorders in 8.2%, ethnic neutropenia in 7.2%, drug-related neu-
tropenia in 2.1%, cyclic neutropenia in 2.1%, and iron deficiency in
2.1%. Recovery or improvement of the neutrophil count was seen upon
treatment or recuperation from infectious, autoimmune, haematological
and thyroid diseases, and iron supplementation. Conclusions. We con-
clude that the evaluation of individuals with incidental neutropenia using
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a structured approach may possibilize the identification of clinically
silent diseases, and provide the opportunity for early treatment, avoid-
ing complications of the diseases and consequences of neutropenia.
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LONG TERM FOLLOW-UP OF TYPE 1 GAUCHER DISEASE PATIENTS. - A RETROSPECTIVE
ANALYSIS

J.M.C.S. Costa Santos, M.]J. Costa, J.A. Carmo, ].M. Fajardo,
].J. Gomes Oliveira

Santa Maria Hospital, Lisboa, Portugal

Background. Gaucher disease (GD) is a rare familiar disorder. It is
caused by mutations in the glucocerebrosidase gene that causes a defi-
ciency in B-glucocerebrosidade activity. In result, cleavage of glucose
from ceramide is impaired and glucose-ceramide accumulates within
cells. Three clinical phenotypes are recognized. Type 1 is the non-neu-
rologic variant commonly seen in Ashkenazi Jews, but also found in
other ethnic populations. Type 2, the infantile neuropathic form, and
type 3, the juvenile onset variety, cause neurologic deterioration and are
much rarer. Aims. Considering our hospital is a reference centre for GD
in Portugal, our aim is to revise our Type 1 GD Patients data and report
on diagnosis, treatment and long term follow-up results in order to
enhance the understanding of this rare disease and to assess patients and
their response to therapy over time, with the ultimate goal of improv-
ing the clinical outcomes through the definition of specific strategies.
Methods. The total GD Type 1 patients (14) diagnosed at our outpatient
department was enrolled to this retrospective analysis. All but 2 patients
have therefore been on ERT for at least 1 year and the longest follow-
up is 9 years. Amongst our group,12 patients were allocated to ERT
(Enzyme Replacement Therapy) and the remaining 2 to SRT (Substrate
Reduction Therapy); according to the approved indication. ERT (IV infu-
sion treatment) initial loading dose was 60 U/Kg every two weeks except
for one patient whose disease severity leaded to a 120 U/kg dose to
start with. SRT (oral treatment) dose was 100mg TID. Results. The exam-
ined criteria for all patients included treatment related improvement
(symptoms, physical examination, haematological parameters and bone
disease) and Serious Adverse Events (SAEs) incidence. We found only
one patient to be positive to Imiglucerase antibodies although there was
no related clinical impact. This analysis indicated that ERT was well tol-
erated, we had no SAEs reported concerning both symptoms and labo-
ratory parameters and the main issue turned out to be treatment adher-
ence specifically related to infusions. Due to SAEs, SRT had to be dis-
continued to one of the treated patients and later on it was decided to
initiate ERT. Conclusions. In respect to ERT, this study confirms the lit-
erature data concerning clinical improvement and good tolerance. At
this time point, we have no sufficient data to draw conclusions on SRT
and the patient on treatment is apparently doing well. In conclusion, the
methodology adopted at our centre for this patient population has to be
considered as appropriate; furthermore, ERT impact on disease param-
eters also enables us to assess compliance; considering patients’ health
status interest, the level of drug investment and the future consequences
of disease progression, we are currently analysing patient profiles and
motivations in order to identify positive strategies to raise treatment
(infusion) adherence.
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THE SAFETY AND EFFICACY OF CONTINUOUS DYNAMIC DOSE ANTICOAGULATION
DURING CHEMOTHERAPY-INDUCED THROMBOCYTOPENIA

N. Polizzotto, S. Opat
The Alfred Hospital, PRAHRAN, Australia

Background. The optimal management of patients with haematologi-
cal malignancies who require therapeutic anticoagulation for throm-
boembolic disease or prosthetic cardiac valves while receiving myelo-
suppressive chemotherapy has not been established. In particular, the
role of anticoagulation during chemotherapy-induced thombocytopenia,
with its attendant increased risk of bleeding, has not been prospective-
ly assessed. Aims. To assess the safety and efficacy of a dynamic dosing
strategy for continuous anticoagulation during chemotherapy-induced
thrombocytopenia. Methods. Patients were treated between January 2000
and January 2006 at The Alfred Hospital, Melbourne; prospective assess-
ment occurred for patients treated between January 2005 and January
2006. All were receiving myeloablative chemotherapy for a haematolog-
ical malignancy, and required anticoagulation for radiographically proven
venous thrombosis or prosthetic cardiac valves. Patients were anticoagu-
lated with subcutaneous enoxaparin as follows: 1 mg/kg body weight
twice daily (Full dose) while the platelet count was 250x10°/L and 0.5 mg/kg
once daily to a maximum of 40mg (Reduced dose) while the platelet count
was <50x10°/L. Enoxaparin was withheld if the platelet count could not
be supported above 20x10°/L; if there was bleeding; and for 12 hours pri-
or to and following procedures. Platelet were transfused to maintain a
count 220x10%/L. Results. Ten patients were enrolled prospectively, and 45
assessed retrospectively. In 54 patients, the indication for anticoagulation
was venous thromboembolic disease; the other had a prosthetic aortic
valve. Three underwent allogeneic stem cell transplantation, and seven
autologous transplantation; the remainder received other myeloablative
multi-agent chemotherapy regimens. Detailed information regarding the
delivery of anticoagulation was available for patients enrolled prospec-
tively. The median number of days of thrombocytopenia <150x10°/L was
19 (range 9°40) . Enoxaparin was delivered at full dose on 31% of throm-
bocytopenic days, at reduced dose on 63% of days, and withheld on 6%
of days . Of the days where enoxaparin was withheld, 45% were the
result of procedures; 20% bleeding; and 35% zother reasons, including
refractory thrombocytopenia <20x10%/L. Major bleeding rate occurred in
5.4% of all patients. In the prospective group, three patients experienced
episodes of minor bleeding. No major bleeding was observed in this group.
In the retrospective group, two patients developed major gastrointestinal
bleeding requiring endoscopic intervention and transfusion while receiv-
ing reduced dose anticoagulation with platelet counts of 20’50x10°/L. One
developed bleeding requiring surgical intervention at a wound site when
the platelet count was 19x10°/L and enoxaparin had been withheld. Data
regarding minor bleeding episodes were not available for patients in the
retrospective group. No thromboembolic complications were identified in
either group. Conclusions. The strategy employed here was not associated
with excess bleeding. It was effective in preventing recurrence and exten-
sion of thromboembolic disease in patients with a range of haematologi-
cal malignancies. We conclude that dynamic dose anticoagulation may be
delivered safely and effectively during chemotherapy-induced thrombo-
cytopenia.

0900

SURVIVAL IN MULTIPLE MYELOMA PATIENTS IS NOT AFFECTED BY DEVELOPMENT
OR RECURRENCE OF THROMBOEMBOLISM

M.Z. Zangari, EC. Cavallo, B.B. Barlogie, G.T. Tricot
Univ. of Arkansas for Medical Sciences, LITTLE ROCK, USA

Backgrounds. Patients with cancer who developed venous thromboem-
bolism have a poor prognosis. Aims. We have analyzed the effect on
survival of treatment-associated VIE and their recurrence in a homoge-
neous population of myeloma patients enrolled on our Total Therapy 2
protocol. Methods. 668 newly diagnosed myeloma patients were
enrolled in a study, which included induction phase with VAD, DCEP,
CAD and DCEP followed by tandem high dose chemotherapy and
peripheral blood stem cells (PBSC) transplants. Patients were randomly
assigned upfront to receive Thalidomide or not. Both arms received
identical chemotherapy. Patients were followed and when clinically
indicated underwent radiological studies to confirm a suspected VTE.



Figure 1. OS from 12 months post VAD by VTE.

Results. A total of 155 patients experienced VIE (median follow up of
47 months). Unbalanced baseline characteristics were balanced between
patients experiencing VTE versus others were female gender , more fre-
quent in the non VTE group on thalidomide, CRP > 8 mg/dl, and IL6 >
9 pg/mL were more frequently observed in the VTE group on no thalido-
mide. Within each arm of the trial no significant differences in prognos-
tic factors for survival (chromosomal abnormalities, albumin level, B2-
microglobulin, CRP) were seen. OS of the entire group by VTE status is
shown (Figure 1). VIE recurrence was modest and not significantly dif-
ferent in those who resume thalidomide. Conclusion: Our experience
shows that a thromboembolic event during treatment for myeloma
patients does not affect survival.

0901

LOW-DOSE WARFARIN DECREASES THE INCIDENCE OF THALIDOMIDE ASSOCIATED
VENOUS THROMBOEMBOLISM IN PATIENTS WITH MULTIPLE MYELOMA

K. Miller, S. Padmanabhan, L. Musial, D. DePaolo, A. Chanan-Khan
Roswell Park Cancer Institute, BUFFALO, USA

Introduction. T and its analog lenalidomide have established their role
as novel antineoplastic agents. VIE is a common and often problemat-
ic side effect of these agents. The incidence of VTE increases substan-
tially (up to 26%) when T is combined with other therapeutic agents
such as dexamethasone (D), anthracyclin (A) or platinum compounds.
Different approaches for T associated VIE prophylaxis have been
explored without any consensus to date. Since the underlying patholog-
ic event remains unknown, the optimal method for prophylaxis is also
undefined. We prospectively investigated the use of low-dose warfarin
for the prophylaxis of VIE in MM pts treated with T containing regimen.
Methods. All pts treated with T containing regimens at our institute
receiving prophylaxis with low-dose warfarin were evaluable. Warfarin
was given at doses 1 or 2mg for actual body weight of < 70kg or > 70
kg respectively, which is continued for the duration of the T treatment.
Concurrent aspirin or other anticoagulants were not given. Pts who were
fully anticoagulated for a prior VTE or other VTE risk factors are exclud-
ed from this analysis. Results. Eighty-two consecutive MM pts, median
age 60 years (range 43-82) who received low-dose warfarin for T con-
taining regimen are reported here. T was given in combination with
either dexamethasone, VAD regimen, Bortezomib (B) or
bortezomib/doxil. Of these 38 are male and 44 female. Median dose of
T was 200 mg per day (range 50-300). Duration of therapy with T var-
ied with the regimen used with a maximum duration of 6 months. Of
these pts, 54 (63%) received T with D containing regimen, 56 (68%)
with A and 31 (38%) with B containing regimen. Some pts received mul-
tiple T containing therapies during their clinical course. Four (4.8%) out
of 82 pts were noted to have a VIE. Conclusion. Although we continued
to see VIE with T, our experience suggests that low-dose warfarin can
effectively decrease the overall incidence of VTE in pts treated with T
containing regimens. Interestingly, none of the pts who received T with
doxil experienced any episode of VTE. These finding warrant further
investigation of low-dose warfarin as VTE prophylaxis for T based ther-
apies.
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PRESCRIPTION OF LOW-MOLECULAR WEIGHT HEPARIN FOR PROPHYLAXIS AGAINST
VENOUS THROMBO-EMBOLISM IN MEDICAL PATIENTS

B. Myers, ]. Wardle, J. Webb, J. Holmes

Queen’s Medical Centre, University Hospital, NOTTINGHAM,
United Kingdom

Thromboprophylaxis is vital to avoid thrombotic complications which
may account for over 25,000 deaths per year in hospital admissions in
the UK annually. A previous audit of medical thromboprophylaxis in
2004 in our institution, a large teaching hospital, demonstrated a poor
level (22%) of appropriate prescribing. Evidence based guidelines were
developed, disseminated and implemented in early 2005. A reaudit of the
appropriate prescribing of thromboprophylaxis was then undertaken to
establish the proportion of medical patients at risk of VTE correctly pre-
scribed LMWH for thromboprophylaxis. Data were collected through a
retrospective audit of medical notes and prescription charts. All medical
patients admitted under a consultant physician in a week in April 2005
were included as long as their length of stay was greater than 24 hours.
The audit replicated the methodology employed in the previous audit
and utilised an existing audit tool. 196 patients were included. The medi-
an age was 72 (range 18-96) years. 179 (91.3%) patients were aged 40 or
over. 52 (26.5%) patients in the sample were female. As documented risk
assessment was poor (10%) satisfactory risk assessment was defined as
those patients in whom appropriate thromboprophylaxis in a timely
manner was prescribed. 51 patients were excluded from analysis when
the thromboprophylaxis exclusion criteria were applied. Of 145 valid
cases thromboprophylaxis was indicated in 34 (23.4%). Of 34 patients
indicated as appropriate to receive thromboprophylaxis 19 (66 %) were
prescribed it. The remaining 15 patients were not prescribed thrombo-
prophylaxis and in 14 cases neither a risk assessment nor a reason for
omission was documented in the medical notes. Thromboprophylaxis
prescribing rate has increased from 22% (2004) to 56% (2005). This is
encouraging, but further improvement is required. A Trust Thrombosis
Committee has been formed and a quarterly hospital-wide audit and a
new thromboprophylaxis nurse specialist post are planned.

0903

CENTRAL VENOUS CATHETER-RELATED THROMBOSIS IN PATIENTS WITH
HEMATOLOGICAL MALIGNANCIES AND SCREENING WITH DOPPLER-ULRASOUND

M. Kaptan, A. Ifran, C. Beyan, O. Nevruz
Gulhane Military Medical Academy, ANKARA, Turkey

Backgrounds. Central venous catheters (CVCs) are vital component of
care for patients with hematological malignancies. The use of CVCs
provides an important means of venous access. CVCs are associated
with the long-term risks of thrombosis and CVC-related thrombosis
causes significant morbidity in the patients. However, not all of the
thrombosis is symptomatic. Aim. To estimate the incidence of CVC-
related thrombotic complications in hematological malignancies. Mezh-
ods. We designed a prospective, observational study in our department.
A total 78 CVCs in 42 consecutive patients with hematological malig-
nancies were included in the study (males 28.6%, mean age 37.81 years
+ 2.89). Most frequent diagnosis was acute leukemia (87 %). Three
lumens catheters were inserted in the subclavian vein of all of the
patients. A record of all complications and catheters loss and final out
come were analyzed. Blood samples for thrombophilia screening tests
were taken from all patients before insertion of CVCs. All patients under-
went serial Doppler-ultrasound until CVC removal and we evaluated
whether clinically manifest thrombosis could be predicted by screening
with Doppler-ultrasound. Patients were clinically assessed each day for
signs and symptoms of thrombosis. In case of clinically suspected throm-
bosis, routine diagnostic and therapeutic procedures were done. Results.
A total 78 catheters remained in subclavian vein for a median of 43 days
(range 4-140). Total CVCs related thrombosis was observed in 6.4%
(5/78) of patients. Of the 5 patients with thrombosis, 3 had subclinical
thrombosis by Doppler-ultrasound and no of them developed clinically
manifest thrombosis later. Two patients had clinically manifest throm-
bosis without prior abnormal Doppler-ultrasound. Thrombosis of the
catheters lumen (diagnosed upon the inability to aspirate blood with or
without inability to flush occluded catheter) occurred in 20.5% (16/78).
Catheter loss rate due to complication was 6.4% (5/78; 2 infection, 1
catheter thrombosis, 2 venous thrombosis). Neither total parenteral
nutrition (p:0.46) nor difficult insertion of catheters (p:0.37) were relat-
ed to thrombosis. Four patients had activated protein C-resistance (APC-
R) and one of them had internal jugular vein thrombosis. Conclusion. The
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incidence of clinically overt CVC-related thrombotic complications in
patients with hematological malignancies is not negligible. The throm-
bosis of the lumen of the catheter is the frequent complication of cen-
tral vein canulation. However their necessity of catheter removal is neg-
ligible. Although symptomatic disease was not developed in our cases
of subclinical thrombosis, doppler-ultrasound screening may be useful
to identify the patients with subclinical thrombosis that require
antithrombotic treatment.

0904

DOPPLER ULTRASOUND ASSESSMENT OF SUBCLAVIAN VENOUS BLOOD-FLOW AFTER
THE IMPLANTATION OF A CENTRAL VEIN CATHETER IN CHILDREN WITH MALIGNANCY

T.O. Ociepa,' E.M. Maloney,'E.K. Kamienska,' T.U. Urasinski,' M..S.
Sawicki,> M.R. Rac,? A.W. Walecka’

‘Pometanian Medical University, SZCZECIN, Poland; *Medical University,
SZCZECIN, Poland

A central vein cannulation is a routine procedure in the management
of children with cancer. This long lasting, permanent venous access,
resulting in a significant improvement of the quality of life of these
patients is usually achieved by the implantation of a tunneled central
venous catheter (CVC) into one of the subclavian veins. The undis-
putable benefit of this procedure is limited by its side effects, necessi-
tating a catheter removal. In most of patients the clinical course of the
procedure is uncomplicated however the late sequele of subclavian veins
catheterization remain obscure. Aim of the study. This study aimed to
assess venous blood flow in subclavian veins of pediatric cancer patients
in which CVC had been previously implanted. Patients and method. The
study comprised 37 children (13 girls and 24 boys, aged 3-18 years,
median 9 years) with pediatric cancer (ALL-27, ANLL-4, Hodgkin’s dis-
ease-5 and neuroblastoma-1 patient). In all of these children the central,
tunneled catheter was inserted via the subclavian vein. The lumen of the
CVC was rinsed once daily with heparin-lock (50 U/ml). The CVC clin-
ically uncomplicated life span ranged from 124 to 620 days (median
249.9 days). Subclavian vein blood flow was assessed using a Doppler
ultrasound (ATL HDI 3500; 11 MHz linear head) after CVC removal. The
time from CVC removal to Doppler examination ranged from 1 to 54
months (median 23 months). Results. None of studied patients had clin-
ical symptoms of subclavian vein blood-flow disturbances. Abnormal
blood flow in the subclavian vein was found in 22 of 37 patients
(59,46 %). These abnormalities included: 1 signs of subclavian vein steno-
sis with no signs of thrombosis - in 11 of 37 (29,73%) patients, 2 signs
of venous thrombosis - in 4 of 37 (10.81%) patients, 3 decreased pulsa-
tion amplitude and phase - in 7 of 37 (18.92%) patients. In the remain-
ing 15 (40.54%) the subclavian vein blood flow was normal. The mean
CVC life span in both groups of patients: with normal (n=15) and abnor-
mal (n=22) subclavian vein blood flow did not differ significantly (275
vs 232; p=0.09). Conclusions. 1 A substantial proportion of children with
uncomplicated course of central vein cannulation reveals the late ultra-
sound sequele of the procedure in form of subclavian vein stenosis
and/or venous thrombosis. 2. The clinical relevance of these changes
remains unknown and requires a long follow-up of larger groups of
patients.

0905

TIME COURSE OF INFLAMMATION AND PROTHROMBOTIC PARAMETERS IN ACUTE
CORONARY SYNDROME

O. Gutierrez,' A. Revilla,” E. Fontecha,' PL. Sanchez,> M. Duenas,"
M.J. Pearrubia,’ A. Cantalapiedra,’' I. Gomez,” E Fernandez-Aviles,®
L.J. Garcia Frade!

'Hospital U. Rio Hortega, Valladolid, Spain; 'Icicor, Valladolid, Spain

Background. The aim of this study is to assess the dynamics and mag-
nitude of the thrombosis plasma markers in peripheral blood, and the
relation to the degree of the inflammatory response across the spectrum
of the acute coronary syndrome. Methods. Fifty patients with acute
coronary syndrome; 10 with ST elevation myocardial infarction (STE-
MI), 10 patients with non-ST elevation myocardial infarction (NSTEMI),
10 patients with unstable angina (UA), 10 patients with stable angina
(SA) and 10 comparable healthy controls were enrolled. The values of
von-Willebrand factor antigen (vWEF), thrombin-antithrombin complex
(TAT) and prothrombin fragment 1+2 (F1+2) were assessed in peripher-
al blood using an enzyme linked immuno-assay method. The samples
were collected on admission, daily during the first week, and days 14,
21 and 30 after the coronary event.
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The inflammatory response was determined by the maximum levels
of C reactive protein for every patient at the same times. Kruskall-Wal-
lis test and Spearman’s Rho test were used to stablish relationship
between these markers. Results. There were an increased prothrombot-
ic response associated to myocardial damage, the values of vWE TAT
and F1+2 in patients with acute coronary syndrome were increased since
the first day from the onset of symptoms, peaking on 4th or 5th day, and
were detectable until 1 month. There were significantly higher levels in
patients with myocardial infarction related to the other diagnostics (p<
0.01), specially at admission and at peaking plasma levels of these param-
eters (table 1). There were positive correlations between vWF & CPR (r=
0.67), TAT & CPR (r=0.59) and F1+2 & CPR (1= 0.78), Valladolid< 0.001.
Conclusions. This study demonstrates a marked prothrombotic response
across the spectrum of acute coronary syndrome with correlation to the
myocardial damage. The inflammatory response is closely associated
with the prothrombotic response.

Table 1. Median values at admission (a) and maximum level (b).

TATa TATb F1+2a  F1+2b VWFa VWFb CRPb

ug/L nmol/L % u/l
Control 22 3 0.48 0.5 101.5 106.5 1.75
SA 2.9 3 0.59 0.64 111.5 114 3.75
UA 25 15.4 0.75 1.12 102.3 138 43
STEMI 4.4 12.3 0.76 1.38 131.5 155 64
NSTEMI 7.6 14.1 1.03 1.66 140 153.5 107

0906

ELECTIVE SURGERY IN ANTICOAGULATED ATRIAL FIBRILLATION PATIENTS WITHOUT
BRIDGING THERAPY WITH LMWH

M.A. Cortés, M.L. Gonzalez-Ponte
Hospital de Laredo, LAREDO (CANTABRIA), Spain

Backgrounds. When oral anticoagulant therapy are discontinued for
surgery, low-molecular- weight heparin (LMWH) is often used as bridg-
ing therapy. However, this practice has never been evaluated in ran-
domized clinical trials. In our Hospital, the bridging therapy with
LMWH is only used in prosthetic valves or embolism high risk atrial fib-
rillation patients. Aims. To assess the efficacy and safety of discontinu-
ing anticoagulation in embolism low risk atrial fibrillation patients with-
out bridging therapy. Methods. Retrospective observational study, from
January 2000 to March 2005. Oral anticoagulant therapy was stopped 4
days before the elective surgery in atrial fibrillation patients without
previous cardioembolism episode. If INR was >1.5 on the day of surgery,
postponement was considered. When it was possible, oral anticoagulant
was restarted the evening of surgery. Venous thrombosis prophylaxis
was performed, when necessary, with dalteparin (5000 IU daily) start-
ing 12 hours before surgery and until the INR was >1.9. Medical records
(including emergency attentions) were reviewed to check arterial
embolisms or bleeding episodes until 90 days after surgery. Results. 180
surgeries were eligible from 130 patients (73 men) with a median age of
76 years-old (44-91) and at least one of the following embolism risk fac-
tors: mitral valve disease, age >75, hypertension, diabetes mellitus or car-
diac insufficiency. The majority procedures were ophthalmic surgeries
(95), followed by orthopaedic, digestive system, urologic, gynaecologi-
cal and otolaryngology surgeries (31, 24, 20, 9 and 1 respectively). 74%
of the procedures were ambulatory major surgery, 23% major and 3%
minor surgery. No surgery was postponed. In 35% of cases venous
thrombosis prophylaxis was made. One patient (0.5%; 95% CI, 0 to 1.1)
had a transient ischemic attack 21 days after surgery and 2 patients
(1.1%; 95% CI,0.4 to 1.8) had an episode of bleeding ( one mild metr-
orrhagia after gynaecological surgery and one acute cerebral hemor-
rhage 2 months after surgery). Conclusions. The arterial embolism ratio
in our study is similar to the reported in anticoagulated patients when
LMWH is used as bridging therapy. Oral anticoagulation treatment in
atrial fibrillation patients without previous cardioembolism episode
could be discontinued for surgical procedures without using LMWH
bridging therapy . This strategy simplifies the periprocedural manage-
ment of anticoagulation in these patients, reduces the cost and avoids
LMWH adverse effects without increasing the embolic risk.
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VALIDATION OF THE COMPUTERIZED DECISION SUPPORT SOFTWARE TAOCHECK
TO MONITOR ORAL ANTICOAGULANT THERAPY

M.A. Cortés,' E. Gémez,” A. Hervéas,*R. Valero,” P. Mufioz®

'Hospital de Laredo, LAREDO (CANTABRIA), Spain; *Centro de Salud de
Colindres, COLINDRES (CANTABRIA), Spain; *Gerencia de A. Primatia
Santander-Laredo, SANTANDER, Spain

Backgrounds. Many clinical trials have demonstrated the utility of com-
puter-based dosage programs to monitor oral anticoagulant therapy
(OAT) in outpatients. However some of them are not already validated.
Aims. We carried out a prospective, randomized trial to validate the
effectivity of the computer aplication Taochek (Roche Diagnostics).
Methods. From March to June of 2004, 118 outpatients on OAT in main-
tenance phase (more than 3 months under OAT) were randomized to
two groups: 56 patients into the experimental group (Taocheck-aided
dosing) and 62 into the control group (experienced physician dosing).
There were not differences between two groups regarding age, sex, and
diagnosis to AOT. Patients did not know the allocation. Dosing recom-
mendations made by Taochek could be overridden by a physician. The
comparison between both groups was performed by individual propor-
tion of time spent within the therapeutic target INR range and the INR
range +0,3 by the mid-interval step method. Mann-Whitney test was
used to contrast hypothesis. Results. There were no differences regard-
ing the time in INR or INR+0,3 target range between groups: The
patients of both groups spent the 50% of time into the INR target range
(»=0.814); Taocheck group spent the 81.6% of time into the INR+0,3 tar-
get range vs 94.4% of control group (¢=0.599). The number of appoint-
ments every 30 days in the Taocheck group was higher than in the con-
trol group (median 1.4 vs 0.9; p<0.001). From a total of 129 determina-
tions in the Taocheck group, 6 times (5%) the dose was not proposed
by the software or was overridden by the physician and in 5 time (4%)
the first day schedule dose was modified. Conclusions. Our study
demonstrated that OAT can be provided at least as well by computer-
ized decision support software Taocheck as by experienced physician.
However the Taocheck-aided dosing group required more number of
appointments per patient than the control group. Taocheck software is
useful for the AOT control and offers an effective help to inexperienced
clinical staff.

0908

RETROSPECTIVE REVIEW OF INDICATIONS AND RESULTS IN 4000 CONSECUTIVE
D-DIMER SAMPLES

B. Myers
Queen’s Medical Centre, University Hospi, NOTTINGHAM, United Kingdom

D-dimers are used to assist diagnosis of venous thrombo-embolism
(VTE), but are often inappropriately requested and interpreted. We ret-
rospectively reviewed 4606 sequential d-dimer (DD) requests. We doc-
umented indication for request, repeat requests and compared results at
different levels of raised DD. Our current DD test-kit is auto dimer (Trin-
ity biotech), which has an upper limit of 180. Out of the 4606 requests,
2063 were ‘negative’ and 2603 were raised. The indications for DD
requests were, in the large majority of cases, relating to diagnosis or
exclusion of VTE. In a small minority of cases, the request related to dis-
seminated intravascular coagulation (DIC). Indication for testing was
obtained in those with raised DDs: chest symptoms (pain, dyspnoea;
haemoptysis) comprised 4 3% ( 987 samples) and leg pain/swelling -
20% (460). There was a 20% positive VIE rate amongst these. Howev-
er, a large number of requests were made for non-specific symptoms, and
as expected, the test did not give useful diagnostic information in these
instances. The range of level of a positive result varied from 181 to >
9999. We subdivided the positive results into six groups by extent of rise:
> 8000; 4000-7999; 2000-3999; 1000-1999; 500-999 and 181-499. With-
in each group, the percentage of samples with a positive diagnostic imag-
ing test for VTE was assessed. This percentage was remarkably constant
at between 19-21%for all but the lowest level group, which had 12%
confirmed VTE. Within the group of patients with VIE, we looked for
evidence of active cancers. This was highest in the group with the high-
est DD levels, and declined through the groups, being respectively: 25%;
19%; 15%; 9%; 4.5%; 4.7 %. In the small number of patients with lev-
els over 8,000 (35 samples) a quarter of patients had cancer. This result
is in keeping with studies demonstrating a correlation between very
high DD levels and concurrent cancers, or diagnosis of VIE shortly pre-
dating cancer . Hence the finding of a grossly elevated DD should elicit
an extensive search for malignancy, if not clinically evident. We also
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analysed numbers of patients having repeat tests within a very short
time period. 42 duplicates were taken on the same day, 63 duplicates one
day apart, 22 which were 2 days apart, 13 separated by 3 days, 8 at four
and 9 at 5 days apart. In 2 patients, the test was requested (and per-
formed!) on 3 samples on the same day. In only one instance did a repeat
produce a different result, in a borderline positive case which became
negative. These samples represent a very small percentage of the total
workload, but were clearly not indicated. As is well-known, DDs rise
during pregnancy and pregnant women often suffer dyspnoea, leg
swelling or musculo-skeletal chest pain. Of 71 pregnant or postnatal
women with symptoms and raised DD in all groups, only 2 had a con-
firmed VTE. In summary, DD is over-requested in our institution; gross-
ly raised levels may have predictive value for cancer; defining separate

ranges in pregnancy might be helpful

0909

ASPIRIN AND CLOPIDOGREL RESISTANCE, PLATELET C807T GLYCOPROTEIN IA
POLYMORPHISM AND HYPERHOMOCYSTEINEMIA IN SURVIVORS OF MYOCARDIAL
INFARCTION

I.G. Gaik,'E.H. Hanszke,' Z.T. Turowiecka,' M.D. Duszynska,’
K.Z. Zawilska'

"Wniversity of Medical Sciencies, Poznan, Poland; °]. Strus Hospital, Poznan,
Poland

Background. Recent studies suggest that among patients suffering from
acute coronary syndromes there is a large group of patients resistant on
acetylsalicylic acid (ASA) and clopidogrel therapy. Hyperhomocysteine-
mia and platelet C807T glycoprotein Ia (GPla) polymorphism is common
among reffered individuals. Apart from platelet glycoprotein IV (GPIV),
GPla is known as the main platelet subendothelial collagen receptor.
Aims. The aim of the study was to find a relation between aspirin and
clopidogrel resistance and GPla polymorphism. Material and methods.
The study group consisted of 50 patients aged 40-76 (median 57.2): 35
men (70%) and 15 women (30%). 32 of them had positive family histo-
ry of coronary disease. All patients were treated with ASA (150 mg/24h)
and clopidogrel (75 mg/24h) for at least one month after the coronary
angioplasty performed because of acute coronary event. All patients had
a diminished intraplatelet concentration of malonylodialdehyde (MDA)
due to ASA ingestion. Resistance to antiplatelet drugs has been deter-
mined by the following criteria: the intensity of platelet aggregation
induced by ADP >60%, by collagen >70%, and by arachidonic acid (AA)
>20%. Platelet C807T glycoprotein Ia polymorphism has been detect-
ed by allelospecific PCR/RELP method (Santoso S. et al.). Homocysteine
(HCY) concentration in the plasma has been evaluated by HPLC.

Table 1.
The frequency of Hyperhomocysteinemia Polymorphism
aspirin and clopidogrel HCY>16 uM Cc807T
resistance -19 (38%) GPla
(platelet aggregation)

ADP ADP  Collagen Arachidonic Moderate Medium Heterozygote

3.5uM  5uM  2ug/mL acid 16-30uM 30-100uM CcT
0.6 mM
5(10%) 9(18%) 3(6%) 2(4%) 18(36%)  1(2%) 30(60%)

There were no statistically significant correlations between antiplatelet
drugs resistance and neither the plasma concentration of HCY nor the
C807T GPla polymorphism. Conclusions. 1. Platelet aggregation studies
reveal resistance to aspirin and clopidogrel therapy in relatively few
patients after myocardial infarction. 2. Platelet C807T glycoprotein Ia
(GPIa) polymorphism and moderate hyperhomocysteinemia are very
common in survivors of myocardial infarction. 3. There is no interrela-
tionship between resistance to aspirin and clopidogrel therapy and
platelet C807T glycoprotein Ia polymorphism or homocysteine plasma
concentration.
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NUMBER AND MIGRATORY ACTIVITY OF CIRCULATING ENDOTHELIAL PROGENITOR
CELLS IN PATIENTS WITH VENOUS THROMBOEMBOLISM

M. Korzh, S.V. Krasnokutskiy, G.I. Kotchuev
Khartlov Medical Academy, Kharkov, Ukraine

Backgrounds. Endothelial progenitor cells (EPC) derived from bone
marrow are believed to support the integrity of the vascular endotheli-
um. The number and function of EPC correlate inversely with cardio-
vascular risk factors, but the prognostic value associated with circulat-
ing endothelial progenitor cells has not been defined. Aims. We hypoth-
esized that altered EPC biology may contribute to the pathophysiology
of venous thromboembolism (VTE). Methods. EPCs were determined
in patients with VIE (n=52) and in a normal control group (n=47) by flu-
orescence-activated cell-sorting (FACS) analysis. Cells that were positive
by flow cytometry for CD34/KDR/AC133 within the lymphocyte pop-
ulation were characterized as EPCs. Results. Patients with VIE showed
markedly decreased numbers of EPC (43.7%) and colonies (74.5%)
when compared with the controls (¢<0.001). These findings were cor-
roborated by 29.8% decrease in EPC migratory function in response to
vascular endothelial growth factor (VEGEF) (»=0.039) and 47.6% decrease
in EPC incorporation into human umbilical vein endothelial cells
(HUVEC) (p<0.001). In addition, Framingham’s risk factor score of both
HIV-infected patients (r=-0.472, p=0.01) and normal group (r=-0.376,
p=0.012) significantly correlated with the numbers of EPC. Indeed, the
number of circulating EPC was significantly lower in patients with VIE
than in normal group under the same burden of risk factors (<0.001).
Conclusions. EPC biology, which is critical for neovascularization and
the maintenance of vascular function, is altered in patients with VTE.
Our data strongly suggest that dysfunction of circulating EPC has a role
in the progression of cardiovascular complications in these patients.

0911

SIGNIFICANCE OF PLASMA THROMBIN-ACTIVATABLE FIBRINOLYSIS INHIBITOR LEVELS
IN PATIENTS WITH VENOUS THROMBOEMBOLISM

LV. Korzh, L.E Fedotova, V.D. Nemtsova
Kharkov Medical University, Kharkov, Ukraine

Backgrounds. Recently, a new potent inhibitor of fibrinolysis, the
thrombin-activatable fibrinolysis inhibitor (TAFI), has been isolated from
human plasma. The possibility that TAFI also participates in the mech-
anism of hypofibrinolysis has not been appraised in patients with
venous thromboembolism (VTE). Aims. In the present study, we inves-
tigated the plasma levels of TAFI and its relation to urinary albumin
excretion in patients with VTE with normo- and microalbuminuria.
Methods. Forty-seven patients with VIE (29 with normoalbuminuria,
18 with microalbuminuria) and 45 age-matched normal subjects were
enrolled in this study. Results. The plasma level of thrombin-antithrom-
bin complex was significantly increased (23.2+2.4 vs. 7.9+1.3 nmol/liter;
P < 0.05), whereas the D-dimer/thrombin-antithrombin complex ratio
was significantly decreased (14.6+1.2 vs. 25.4 + 2.7; p< 0.05), showing
the occurrence of hypercoagulability and hypofibrinolysis in patients
with VTE. The plasma level of TAFI in VTE was significantly elevated,
compared with normal subjects (186.1+10.3 vs. 97.4 + 4.5%; p< 0.05).
The plasma level of TAFI in patients with microalbuminuria was signif-
icantly higher than the level in those with normoalbuminuria (183.2
23.4vs. 117.9£11.9%; p< 0.05) or normal subjects (188.6 + 23.4 vs. 98.7
+ 4.3%; p<0.01). Univariate analysis showed that the plasma TAFI lev-
els are significantly and proportionally correlated with urinary albumin
excretion rate (r = 0.53; p< 0.05) and with plasma soluble thrombomod-
ulin level, a marker of endothelial cell damage, in all patients with VTE
(r=0.47; p< 0.05). Conclusions. These data suggest that increased plas-
ma level of TAFI may be involved in the mechanism of vascular endothe-
lial damage in venous thromboembolism.

0912

SOLUBLE P-SELECTIN LEVELS IN DIABETES MELLITUS PATIENTS WITH CORONARY
ARTERY DISEASE

S. Aref

Mansoura University, Mansoura, Egypt
Backgrounds. Type 2 (non-insulin-dependent) diabetes is associated
with a marked increase in the risk of coronary heart disease. Platelets

play a significant role in coronary artery disease. Soluble P-selectin is an
index of platelets activation. Aim of the Work: is to assess the soluble
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P-selectin levels in Coronary artery disease. Aim. is to evaluate the lev-
els of sP-selectin in coronary artery disease in ordeder to determine its
clinical significance. Methods. Soluble P-selectin levels were measured by
ELISA in the peripheral blood of 55 diabetic patients with coronary
artery disease [21 acute myocardial infarction (AMI), 20 with unstable
angina (UA), 14 with stable angina (SU)], 20 patients with diabetes mel-
litus without coronary artery disease (DM without), and 10 healthy con-
trols. Results :Soluble P-selectin level was significantly higher in patients
with AMI (M+SD; 239.3+13.0 ng/mL), than those with UA (141.5+ 15.2
ng/mL), SU (92.1+7.67 ng/mL), DM without (89.8+7.1 ng/ml), and
healthy control (69.1+4.5 ng/mL) (p<0.001). In patients with US, sP-
selectin was found to be significantly elevated as compared to the SU,
DM without and control group. sP-selectin was not significantly differ-
ent in DM without as compared to controls. The sP-selectin levels was
correlated to the duration of diabetes mellitus(R= 0.33, »=0.03). More-
over, sP-selectin level was significantly higher in AMI patients with
recurrent anginal attack as compared to that in those with single attack(P
0.041).Multivariate analysis revealed that sP-selectin levels at presenta-
tion had high adverse influence on coronary artery insult compared to
LDL cholesterol level, degree of hypertension. Conclusion. Measurement
of soluble p ‘selectin level may be helpful marker of impending coronary
artery insult in diabetic patients.

0913
HR2 HAPLOTYPE IN PATIENTS WITH VENOUS THROMBOEMBOLISM IN LEBANON

R. Mahfouz, Z. Otrock, G. Zaatari, A. Sabbagh, A. Taher,
W. Shamseddeen, . Khalil, Z. Kanaan

American University of Beirut Medical Ct, Beirut, Lebanon

Backgrounds. Venous thromboembolism (VTE) occurs secondary to a
number of hereditary and acquired disorders of hemostasis. A recently
recognized polymorphism in factor V gene (His1299Arg; named HR2)
has been reported to be a possible risk factor for the development of
VTE. This polymorphism varies among different ethnic groups in differ-
ent parts of the world. The significance of HR2 has not yet been tested
in VTE patients in Lebanon. Aims. The aim of this study is to assess the
possible risk of HR2 haplotype in VTE patients in Lebanon. Methods. 50
VTE patients (27 males and 23 females) and 125 healthy subjects (72
males and 53 females), all being of Lebanese origin, were examined for
HR2. The average ages for the patients and controls were 43.4+20.2
years and 35.4+18.6 years, respectively. The DNA was extracted using
the PEL-FREEZ extraction kit (PEL-FREEZ, DYNAL, USA) and stored at
-80°C for later use. The CVD StripAssay (Viennalab, Austria) was used
and its protocol was followed exactly as stated by the manufacturer. This
assay screens for several gene mutations including factor V. H1299R
(HR2). Briefly, in vitro, the different gene sequences are simultaneously
amplified and biotin-labeled in a single amplification reaction (Multiplex-
ing). The thermocycler program consists of an initial step of 94°C for 2
minutes, followed by 35 cycles of 94°C for 15 seconds, 58°C for 30 sec-
onds, 72°C for 30 seconds, and a final extension step of 72°C for 3 min-
utes. Finally, the amplification products are selectively hybridized to a
test strip which contains allele-specific (Wild type and Mutant) oligonu-
cleotide probes immobilized as an array of parallel lines. Bound biotiny-
lated sequences are detected using streptavidin-alkaline phosphatase
and color substrates. Results. Data showed that 11 patients and 13
healthy subjects had HR2 haplotype (all were heterozygous for the
mutation), with a prevalence of 22.4% and 10.4%, respectively (p =
0.04). 36 patients (72%) had deep venous thrombosis (DVT), 7 patients
(14%) had pulmonary embolism (PE), and 7 patients (14%) had both
DVT and PE. Furthermore, among the patients who had the HR2 hap-
lotype, 2 patients had the Factor V G1691A mutation, 2 were homozy-
gous for the MTHFR C677T mutation, and none had the prothrombin
G20210A mutation. Conclusions. In Lebanon, the prevalence of HR2 is
significantly high among patients with VTE with an allelic frequency of
0.11. This haplotype has a 2.4-fold greater risk of developing VIE. More-
over, it may coexist with other thrombophilia genetic mutations. Fur-
ther larger studies are needed to be conducted in the Lebanese popula-
tion in order to assess whether it is recommended to screen patients with

VTE for the HR2 haplotype.
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PLATELET GLYCOPROTEIN IA C807T POLYORPHISM AS A RISK FACTOR FOR CORONARY
ARTERY DISEASE: A META-ANALYSIS

E. Tsantes,' K. Nikolopoulos,” G. Bagos,® G. Gialeraki,' P. Mantzios',
S. Travlou'

'Attikon Hospital, School of Medicine, Athens, Greece; *Hellenic Center for
Disease Control, Athens, Greece; *Dept. of Cell Biol. & Bioph. Univ. Athens,
Athens, Greece

Background-Aims. Platelet plays a crucial role in the pathogenesis of
arterial occlusive disorders and platelet-dependent thromboembolism is
considered an underlying mechanism in the pathogenesis of Coronary
Artery Disease (CAD). The glycoprotein (GP) la/Ila, also known as inte-

rin 02B1, is an important mediator of the adhesion of platelets to fib-
rillar collagen. Several case-control studies have investigated the impor-
tance of the a2 gene (GPla) C807T polymorphism, a genetic marker of
integrin 021 surface levels, as a risk factor for CAD, but the research
findings were controversial. CAD continues to be the major cause of
morbidity and mortality in the Western world. Hence, we carried out a
meta-analysis in order to determine the importance of this polymor-
phism as a risk factor for CAD. Methods. Nineteen studies with data on
the contribution of GPla C807T polymorphism to coronary risk were
identified through a comprehensive MEDLINE search up until October
2005. We used random effects models to analyse data on studies that
specifically examined cases with CAD including Myocardial Infarction
(MI) and patients with only MI [including those with Acute Coronary
Syndrome (ACS)]. Results. The C versus the T allele contrast in the CAD
group yielded an OR of 0.998 (95% CI: 0.937-1.064). The combined esti-
mate was also insignificant when we performed the analysis in studies
involving cases either with MI or with an ACS (OR, 1.013; 95%
CI:0.942-1.089). Similarly, comparing the C with the T homozygotes in
the CAD group, we derived a non significant OR (OR, 1.054;95%
CI:0.898-1.236) and all other comparisons (CC genotype versus the oth-
ers or TT genotype versus the rest) did not suggest any gene-disease
association. There was no between studies heterogeneity and publica-
tion bias might have not influenced the magnitude of the effect. The
results remained unaffected when we fitted meta-regression models
including variables such as age, risk level, gender, geographical origin, and
smoking habits. Conclusions. We failed to show that the C807T poly-
morphism of the B2 gene could influence susceptibility to CAD either
as an independent factor or in combination with any conventional risk
factor.

0915

CORRELATION OF PLATELET GLYCOPROTEIN IA C807T POLYMORPHISM AND RISK
FOR CEREBROVASCULAR DISEASE: A META-ANALYSIS

E. Tsantes,' G. Bagos,” K. Nikolopoulos,® I. Merkouri,'S. Travlou*

'Attikon Hospital, School of Medicine, Athens, Greece; ’Dept. of Cell Biol. &
Bioph. Univ. Athens, Athens, Greece; *Hellenic Center for Disease Control,
Athens, Greece

Background- Aims. Platelets are crucial in primary haemostasis and their
adhesion to damaged vessel wall is mainly mediated by the collagen
receptor glycoprotein (GP) Ia/Ila, known as integrin ai2f1. Besides lim-
iting blood loss at sites of tissue trauma, platelet thrombi are also respon-
sible for the obstruction of diseased vessels, resulting in ischemia and
infarction of vital organs. Although the C807T single nucleotide poly-
morphism of integrin o 2 gene (GPla) correlates with increased platelet
surface levels of the integrin 021, the results concerning the association
of this genetic variant with ischemic stroke have been controversial. In
order to clarify this association, we performed a meta-analysis of pub-
lished data regarding this issue. Methods. Seven studies providing data on
the contribution of GPla C807T polymorphism to the development of
ischemic stroke were found through PubMed search. For the analysis of
data, we used random effects models and meta-regression. Results. The
pooled frequency of the T allele was 36.33% in cases and 37.01% in con-
trols, while the T versus the C allele contrast gave an OR of 1.11 with a
95% CI0.827-1.499. Furthermore, comparing the T homozygotes with
the C homozygotes, we derived a non-significant OR (OR, 1.36; 95%
CI: 0.637-2.887). Similarly, the two other contrasts (CC genotype versus
the others or TT genotype versus the rest) provided absolutely no evi-
dence of any gene-disease association There was significant between
study heterogeneity (¢<0.05). In one of the contrasts, the difference in
males’ percent between cases and controls was significant in the meta-
regression suggesting an improper matching with regard to sex. Conclu-
sions. This meta-analysis failed to show any significant influence of the
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807T allele on the risk of stroke neither in the group of patients as a
whole nor in any relevant subgroup. However, due to the significant
diversity between a small number of studies in the present meta-analy-
sis, the interpretation of the summary effect has to be done with cau-
tion.

0916
A NOVEL HIGH SHEAR RATE ARTERIAL THROMBOSIS MODEL IN BABOONS

P.N. Badenhorst,'S. Lamprecht,'].P. Roodt,” S.M. Meiring,
K. Silence®

"University of the Free State, Bloemfontein, South Africa; "NHLS and Universi-
ty of the Free State, Bloemfontein, South Africa; *Ablynx NV, Swijnaarde, Bel-
gium

Background. Animal arterial thrombosis models plays an important
part in the evaluation of antithrombotic agents. Two models have been
used extensively in this regard, namely those of Hanson et al and Folts
et al. Unfortunately both models have limitations such as the utilisation
of artificial surfaces and low shear rates, or is technically challenging. We
combined elements of both models in a new high shear rate model in
baboons. Aim. The development of a high shear rate arterial thrombosis
model in baboons for the evaluation of anti-platelet agents. The model
should allow for platelet thrombi to be formed on an injured stenosed
femoral artery. Methods. An arterio-venous silicon shunt was established
between the femoral artery and the femoral vein. The shunt is non-
thrombogenic and allows a 3-5 fold higher shear rate. A flow probe is
fitted to the tubing and the femoral artery injured by applying two over-
lapping occlusions of the artery for one second each using a forceps. A
clamp is then placed over the injured site and adjusted to produce an
external stenosis of 80% of the flow rate. The injury results in the accu-
mulation of platelets on the injured site which eventually leads to total
occlusion. When the vessel is occluded, the clamp is released and the
process repeated. This repetitive pattern of decreasing flow is referred
to as cyclic flow reductions (CRFs). After 30 min of control CFRs, the test
agents: Saline (n=2), Abciximab (n=3), Aspirin (n=3), Clopidogrel (n=4)
or Heparin (n=3) were administered at different concentrations and mon-
itored for up to 30 min. This procedure was repeated several times with
escalating doses of each test substance. When full inhibition of CFRs
was achieved, a new injury was induced to ensure that the inhibition
was an effect of the treatment and not a natural healing phenomenon.
At the end of the experiments, epinephrin was injected in order to dis-
tinguish between a weak and strong inhibition of CRFs. Results. No
effect on the duration of CRFs was seen with saline, heparin and aspirin.
Effective inhibition of CRFs was seen in one animal at a dose of 2.5
mg/kg clopidogrel and in 4/4 animals at doses of 5, 10 and 20 mg/kg. The
effective inhibition was, however, readily reversed by infusion of 2.2
ug/kg/min epinephrin. Effective inhibition of CRFs was seen in 2/3 ani-
mals at a dose of 100 pg/kg abciximab and in 3/3 animals at doses of 250
and 500 pg/kg. The inhibition could not be reversed by infusion of 2.2
ng/kg/min epinephrin. Conclusion. This model is suitable for the evalua-
tion of anti-platelet agents in baboons.

0917

B-THROMBOGLOBULIN IN CHILDREN WITH POSITIVE FAMILY HISTORY OF CORONARY
ARTERY DISEASE

N. Lefkou, E. Ioannidou, S. Vakalopoulou, V. Perifanis,
S. Theodoridou, V. Garipidou, M. Athanasiou, I. Tsiouris, I. Klonizakis

Ippokrateion University Hospital, Thessaloniki, Greece

Introduction: Platelets are recognized to play a key role not only in
thrombus formation in acute coronary syndromes, but also, as inflam-
matory cells, at the onset and progression of atherosclerosis process.
Aim: To investigate whether platelets are activated in children with pos-
itive family history of coronary artery disease (CAD), contributing con-
sequently to a premature initiation of atherosclerotic process. Methods.
We studied 55 healthy children (5-15 years), 30 (16 male) with family his-
tory of CAD (group A) and 25 without positive family history (12 male)
(group B) who were used as a control group. B-thromboglobulin (b-TG),
as a marker of platelets activation, was measured from platelets taken
from peripheral blood sample in all individuals included in the study.
Glucose, white blood count (WBC), platelets, total cholesterol, triglyc-
erides (TG), HDL, LDL, sedimentation rate (SDE), CRP, PAI-1 and t-PA
were also measured from blood sample. Results. Children in group A
had statistically significantly higher values of b-TG compared to children
of Group B (72,95+15,4 vs 42,65+9,07 ng/mL, p<0,05). Among children
with positive family history of CAD boys had higher values compared
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to gitls. A strong relationship between b-TG, atheromatous index, PAI-
1 and triglycerides was also found in children with positive family his-
tory of CAD. Conclusion: Platelets activation takes place during childhood
in children with family history of CAD. Those findings suggest that the
inflammatory process of atherosclerosis begins early in childhood in
individuals whose parents have developed prematurely coronary artery
disease.

0918
SERUM LEVELS OF SOLUBLE E-SELECTIN IN VENOUS THROMBOEMBOLISM (VTE)

J. Gonzalez-Ordonez,'E. Gonzalez,? C. Fernandez,” M.D. Macias,'
M.A. Arias,' M. Peliz,' M. Moran'

'Hospital San Agustin, Aviles, Spain; *Hospital de Cabuees, Gijon, Spain

Background. The inflammatory response of the vein endothelium
seems to have relevance in the acute phase of the venous thromboem-
bolism (VTE) and involves a strong expression of some cell adhesion
molecules (CAMs). The serum levels of the soluble form of the E-selectin
(sE-selectin) are related with the activation of endothelial cells but the
evolution of their values in a later (chronic) phase of the VTE is not
known. We aim to identify any association between the sE-selectin and
the VTE six months after the acute phase. Population and Methods. We
measured the serum sE-selectin concentrations from 394 subjects: 197
consecutive patients objectively diagnosed of venous thromboembolism
(VTE) six months after the acute phase and 197 controls of similar gen-
der and age [61.5(12.9) years, 49.0% males] by an enzyme-linked
immunosorbent assay (ELISA) method. The non-Gaussian distribution
of the sE-selectin values requires the use of non-parametric statistical
tests. Results. In the overall series, the level of the sE-selectin directly
correlates with the waist /hip ratio (r= 0.21, p<0.0001) being higher
among the males [66.0(54.5) vs. 55.5(838.1) ng/mlL, p=0.001] although
showing a weak inverse correlation with the age (r= -0.135, p<0.01).
The sE-selectin was independent of the body mass index (NS p). A trend
to lower sE-selectin values appears among the patients [56.5(43.6) ng/ml]
versus the controls [65.0(47.6) ng/ml] (p=0.055, Mann Whitney test).
However the extreme values did not show association with the VIE
[90th percentile (124.5 ng/mL): OR= 1.06, NS p and 10th percentile (33.1
ng/ml): OR=1.17, NS p]. The soluble E-selectin was also similar in recur-
rent (n=50) and non-recurrent cases [55.3(33.4) vs. 57.0(45.2) ng/ml] (NS
p). Conclusion. The soluble E-selectin values were not clearly related with
the VTE in a late phase (six months after the acute episode).

Funding: This study was supported by the grant FIS #04/1550.
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NO EFFECT OF B-VITAMIN SUPPLEMENTATION ON MARKERS OF THROMBIN
GENERATION IN PATIENTS WITH VENOUS THROMBOEMBOLISM

C.A. Rodrigues,'R.C. da Silveira,' M.A.E. Noguti,' V.M. Morelli,
V. D’Almeida,' A.A. Garcia,” EH.A. Maffei,® D.M. Lourenco’

"Universidade Federal de Sao Paulo, Sao Paulo, Brazil, *Universidade de Sao
Paulo, Ribeirao Preto-SP, Brazil, *Universidade Estadual Paulista, Botucatu-
SP, Brazil

Backgrounds. Mild hyperhomocysteinemia is associated with an
increased risk of venous thromboembolism (VTE) and other cardiovas-
cular diseases. In vitro studies showed that homocysteine may stimulate
procoagulant factors and increase thrombin generation. Folic acid and B-
vitamins supplementation decrease homocysteine levels, but it is not
clear whether this may interfere with its procoagulant effects. Aims. To
evaluate the effect of vitamin supplementation on the homocysteine
level and on markers of thrombin generation in patients with VIE. Meth-
ods. This study was a multicentre, randomized, double-blind, placebo-
controlled trial. We randomized 105 patients with a first event of objec-
tively confirmed VTE, aged between 18 and 70 years, to receive either
vitamin supplementation (folic acid 5 mg, vitamin B6 50 mg and vita-
min B12 0.4 mg) or placebo. Blood was collected at randomization and
8 weeks after the intervention period. Results. Ninety-nine (94.3%) com-
pleted the 8-week period of treatment. There was no difference between
patients with homocysteine above the highest tertile (12.6 micromol/L)
and those below the lowest tertile (9.9 micromol/L) in the levels of pro-
thrombin fragment 1+2 (median 0.73 and 0.71 nmol/L, respectively) ,
thrombin-antithrombin complex (median 4.5 and 4.1 microg/L) and D-
dimer (median 277 and 256 ng/mL). In patients treated with vitamins,
there was a 29% decrease in the homocysteine levels. However, pro-
thrombin fragment 1+2, TAT and DD levels did not change, both in the
vitamin and in the placebo groups. Besides, treatment with vitamins
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had no effect on these markers, even in patients above the highest ter-
tile of homocysteine. Conclusions. In patients with VTE, higher homo-
cysteine levels are not associated with higher levels of thrombin gener-
ation markers and homocysteine reduction by B-vitamin supplementa-
tion had no effect on these markers.

0920

IMPACT OF A DIAGNOSTIC PROTOCOL FOR DEEP VEIN THROMBOSIS
ON REQUESTS FOR D-DIMER ASSAYS

J. Bowers, Y.L. Ong, R. McLaughlin
Ulster Hospital, BELFAST, United Kingdom

Backgrounds. Sensitive D-dimer assays have been shown to be use-
ful for decreasing the need for formal radiological imaging in the diag-
nosis of Deep Vein Thrombosis (DVT) in selected patients who have low
clinical pretest probability (PTP) scores.” Aims. Unfortunately in our
institution the PTP score was not always assessed and the D-dimer test
was therefore being used to rule out DVT even in those patients who
would have had a high PTP. This is inappropriate and has resulted in
missed diagnoses. Methods. In Jan °005 we introduced a diagnostic pro-
tocol in A+E, which relied on a Wells’ PTP Score (Figure 1). Patients
with low PTP (0 or 1) and D-dimer value < 250 ng/L did not require radi-
ological imaging and were discharged. The haematology laboratory was
empowered to reject samples for D-dimer testing if the request form did
not contain a Wells’ PTP. In contrast, patients with a high PTP (2 or 3)
proceed to radiological imaging without a D-dimer test. An audit of
compliance with the new pathway was assessed, and an action plan
formulated to promote awareness and compliance. Results. The results
were compared one year later: the number of D-dimer requests has
decreased by 50% with the new protocol. There are now no apparent
missed DVTs (as indicated by patients who returned to the A+E depart-
ment and later were confirmed to have DVTs in the year prior to intro-
duction of the protocol). Summary: D-dimer assays must be used in
conjunction with a clinical pre-test probability score; a low PTP and a
negative D-dimer can reliably exclude DVT. Prior to the introduction of
this protocol we received 350 D-dimer requests per month. The intro-
duction of a Wells’ PTP and selective use of D-dimer testing resulted in
cost savings, BMS time efficiency and significant relief in manpower
pressures in providing the *4-hour D-dimer service.
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RELATIONSHIP BETWEEN HOMOCYSTEINE LEVELS AND MTHFR GENOTYPE, AND THEIR
EFFECT ON DEEP VENOUS THROMBOSIS

L. Pantelidou,' A. Agorasti,’ I. Bazdiara,' G. Trypsianis’,
D. Margaritis,' E. Spanoudakis,' M. Baka,'S. Kotsiopoulou',
I. Kotsianidis,' D. Konstantinidou,” G. Bourikas'

'Democritus University of Thrace, ALEXANDROUPOLIS, Greece; *General
Hospital of Xanthi, XANTHI, Greece

Backgrounds. High serum total homocysteine concentrations (tHcy)
are suggested to be a risk factor for arterial and deep venous thrombo-
sis. 5,10-methylenetetrahydrofolate reductase (MTHER) is a crucial
enzyme in homocysteine metabolism. The mutation MTHFR C677T
renders the enzyme thermolabile and leads to elevated tHcy levels. Aim:
In this study the relationship between tHcy levels and MTHEFR C677T
polymorphism in patients with first episode of deep venous thrombo-
sis (DVT), as well as the assessment of hyperhomocysteinemia as risk
factor for DVT were investigated. Methods. 46 (20 men, 26 women)
healthy individuals (group A) aged 41.59+14.11 years and 74 (37 men,
37 women) patients with first episode DVT (group B) aged 45.99+14.98
years were enrolled. Total homocysteine levels were determined with
ACS: 180’ SE Automated Chemiluminescence Systems (Bayer). MTH-
FR genotypes were analyzed using PCR amplification and digestion with
restriction endonuclease Hinf I. The data were expressed as the mean +
SD and analyzed with Student test, Univariate Analysis of Variance,
Tukey test, Logistic Regression Analysis. Values of p<0.05 were consid-
ered to indicate statistical significance. Hyperhomocysteinemia was set
at 90th percentile of tHcy levels of group A. Results. Statistically signifi-
cant difference in tHey levels between groups A and B was observed (A
vs B, 12.44+4.43 vs 14.54+5.37 pmol/l, p=0.029). The frequency of alle-
les was 0.598/0.689 for C allele and 0.402/0.311 for T allele in groups A
and B, respectively. Among the subjects with T/T genotype, higher tHcy
concentrations were detected in group B than group A (T/T, A vs B,
13.07+4.67 vs 22.47+7 .22, p=0.012). No important difference was found
in the tHey levels between the two groups with respect to C/C (p=0.141)
and C/T (p=0.292) genotype (A vs B, C/C: 11.28+4.17 vs 13.07+3.96,
C/T: 13.14+4.55 vs 14.60+5.16). There was no effect of MTHER C677T
mutant genotype on tHcy levels in group A. Total Hey concentrations
in patients (group B) with T/T genotype are statistically higher when
compared to C/C (C/C vs T/T, 13.07+3.96 vs 22.47+7.22, p<0.001) and
to C/T (C/T vs T/T, 14.60+5.16 vs 22.47+7.22, p=0.001) genotypes.
Hyperhomocysteinemia (tHcy > 19.30 pmol/l) was observed at 8.7 %
(4/46) of group A and 21.6% (16/74) of group B. Logistic regression analy-
sis indicated that only hyperhomocysteinemia is an independent risk
factor for DVT (Odds Ratio=3.95, C195%: 1.1-14.4, p=0.037), while the
genotype (p=0.268) and the interaction between genotype and hyperho-
mocysteinemia (p=0.568) are not risk factors. Conclusions. Our results
indicated that patients with T/T genotype have higher tHcy levels when
compared to healthy individuals as well as to patients with C/C and
C/T genotypes. Hyperhomocysteinemia is an independent risk factor for
deep venous thrombosis. The T/T genotype and the combination of
hyprehomocysteinemia and T/T genotype are not related to deep
venous thrombosis.

11" Congress of the European Hematology Association
Platelets/Thrombocytopenia

0922

ADAMTS-13 GENE MUTATION IN A PATIENT WITH THROMBOTIC THROMBOCYTOPENIC
PURPURA (TTP)

A. Falanga,' M. Marchetti,' M. Noris,” S. Nosari,” L. Russo’,
T. Barbui,' G. Remuzzi®

'Hematology Div. Ospedali Riuniti, Bergamo, Italy; *Mario Negri Institute
Pharmacol Res, Betgamo, Italy; *Mario Negti Inst and Ospedali Riuniti, Berg-
amo, Italy

Background. The vWE-cleaving protease (ADAMTS-13) is important
for maintaining the normal size distribution of vVWF multimers. A severe
deficiency of ADAMTS-13 activity (i.e. <5% of that of normal plasma),
caused by either mutation of the ADAMTS-13 gene or by inhibitory
auto-antibodies to ADAMTS-13, is associated to TTP. Aim and Methods.
We describe the case of a 19-year-long chronic relapsing TTP. A 45-year
woman was first diagnosed with TTP, during pregnancy, in 1987 when
she was 27 years. Subsequently, she relapsed three times in 1993, once
in 1996, and once in 2000. On each episodes she was treated with plas-
ma exchange and steroid therapy, obtaining the complete remission.
Results. In 2001, the ADAMTS-13 testing became available in our labo-
ratory and we prospectively followed the patient for ADAMTS-13 activ-
ity and inhibitors. In addition, since 2005, we also tested the plasma lev-
els of anti-ADAMTS-13 antibody. In 2004 she relapsed after starting
interferon for HCV-related chronic hepatitis. Plasma exchange and
steroid therapy were resumed, without achieving a durable remission,
as she relapsed after one month. She was then given chemotherapy (i.e.
fludarabine, cyclofosfamide) and rituximab, without signiticant
response. From January 2005 on, she is receiving periodic plasma infu-
sion on the basis of platelet count and is continuing on this regimen so
far. The measurement of ADAMTS-13 activity from 2001 showed a
severe deficiency (<5%) of this protease during clinical remissions and
upon relapses. No significant plasma inhibitory activity was found by
mixing studies. The retrospective quantification of auto-antibodies by
ELISA revealed no significant levels of anti-ADAMTS-13 antibodies. The
patient was then identified as a possible carrier of a true constitutive
ADAMTS-13 deficiency. The DNA analysis of this patient detected
homozygosity for the 3428 C>T in exon 25 of the ADAMTS-13 gene,
which predicts the R1123C exchange in the TSP1-8 domain. The inher-
ited nature of severe ADAMTS-13 deficiency was established by fami-
ly analysis. Conclusions. This mutation has been previously linked to
Upshaw-Schulman syndrome (USS), a congenital chronic relapsing form
of TTP, characterized by neonatal onset, response to fresh plasma infu-
sion, and frequent relapses. Differently, in our patient the onset of clin-
ically overt disease manifested in the adult age during pregnancy, thus
supporting the hypothesis that additional precipitating factors may
determine the phenotypic manifestation of this mutation.
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Backgrounds. Hereditary TTP (Upshaw Schulman syndrome, USS) is
the consequence of severe ADAMTS13 deficiency (<5% of the normal)
due to homozygous or compound heterozygous ADAMTS13 gene
mutations. Analysis of patient histories revealed a striking age-depend-
ent clustering of the first TTP attack. While half of the patients develop
clinical signs of acute TTP immediately after birth or in early childhood
(early onset), the other half remains asymptomatic into early adulthood
and suffers from a first acute TTP episode at the age of 20-40 years (late
onset) and this clinical pattern is ogzen very similar in affected siblings.
So far, no correlation between the clinical phenotype, i.e. disease sever-
ity, organ tropism and the underlying genotype is discernable. In analo-

y to the situation in hemophiliacs (distinction between <1% and 1-
5%) determination of residual ADAMTS13 activity could help to eluci-
date the variable clinical presentation. As VWEF levels increase with age
a critical threshold might eventually be exceeded so that these patients’
residual ADAMTS13 activity is no longer sufficient to prevent TTP
bouts. Methods. Index patients from 28 families with USS were includ-
ed into this study. Only plasma samples withdrawn at least 4 weeks
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after the last plasma infusion were analyzed. ADAMTS13 activity was
determined by a new fluorescence resonance energy transfer assay using
a synthetic, truncated 73-amino-acid VWF peptide as a substrate (FRETS-
VWEF73 assay; Kokame et al. Br ] Haematol. 2005;129:93-100), which
was modified in order to reliably distinguish between 0% and 1% of
ADAMTS13 activity, which had not been possible with the older assays.
Results. Half of the USS patients (14/28) had an ADAMTS13 activity
<1% by FRETS-VWE73; 11 patients displayed a residual activity
between 1-5% and in three instances ADAMTS13 activities lay between
5 - 8%. Attempts to link patients histories with their ADAMTS13 activ-
ities failed, as patients from both clinical groups (early vs. late onset) had
ADAMTS13 activity values <1% or in the range ot 1-5%. Conclusions.
Differences in residual ADAMTS13 activity are apparently not account-
able for the documented age-related presentation in USS. It is thus like-
ly, that other disease-modifying genetic (i.e. blood group, VWF levels)
or enviro